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[ 4$ ift m * (D m m i 
imxm i ] 

mnm m 75 11 & t>* /x&Mm-f^e- * y v *t t t , £ s 7 * > t , ft « & # 7 

t it ft , tu 32 SI a * M 77 tt & tf / X it m ffi 7 * - ^ > h * wt § # 7 i: tu 33 ft « 3R # 7 
t tt x tu ad & M 7 * > t S§ 1* & hie L T ^ § x « fltltt # T US 7- o 
[ ni * JS 2 ] 

tu 3D 3$ * * H 75" 1* R XS / X it XX ffi 7 * - * > h*#tS i> 7 fc* , ;P X % S i> 7 t? * 3 
x 33 * ia 1 tc 33 is L ft « ffi 11 # 7 Si 7 o 
C ft >,R JH 3 ] 

tu 3d & « 7 it > it x 35 aR JH 1 K 3d Sc L ft 1$ ffi 14 7 T * 7 „ 10 

[ i» * is 4 ] 

ttr 33 m m & n t5 ft. & tf / x it m m 7 * — ^ > h^^ts # 7 a , * ft- <d ii mr*m fa rn.it 
7 § x 33 * ia 1 k 33 m l ft 4« m 11 7 7 ^ 7 o 

[ 33 d< Jg 5 ] 

iju 33 m >7 S 7 11 R 7 X it M ffi 7 ^ - * > h * 4t 7 3 7 7 £7 ft I? © fp ffl T* BO ft g£ ft 
t^ctiao, ft IS £ 7 7 © « ft 11 £ ft 7 3 x 3* * il 4 tc 33 * L ft it ffi 11 7 V 7 * 7 0 

[ m * is 6 ] 

tu 33 7 © ^ 7 7 7 U Vf a - ;P TfeS^ 33 ;R iti 1 fc 33 « L ft « ffi 11 7 7 * 7 0 
[ 33 aR JS 7 ] 

iju 33 m n ^ s /j ii & cf / x it m m 7 ^ - y< > h?tt§7j7^ 4 >- 7 ;v - 4 • - r s 20 

^7i-;I/T7S, §3 II 1 3d m L H ffi 117> 7 * 7 „ 

[ 33 m m 8 ] 

tu 33 ^ JS 7 7 > ^ 81 7 7 y 1? § , 33 * IW 1 K 33 « b ft « 11 7 7 * 7 „ 
[ 33 >R m 9 ] 

x ffftiK^^* h ;l/ o eS IN W 7 ffi © gg 1t ^ # 5 0> 7 t * ^ ts , m ffi 11 i> 7 )K 7 « 
[ 33 * IW l 0 ] 

33 JR irt 1 ~ 8 O^fn* 1 # fc 33 « L ft 11 ffi 11 6f 7 * 7 25 « , 33 * JW 9 \c 33 fg L ft A 

ffi ii 7- t m 7 o 

[33 5RIR l l 3 30 

»t*l*tt.Stf/Xtt**f t-^ Vh*^t5^ft, 4I^*>7 tt m 7 V 7 
t 7r 2* s 

tu 3d ^ W 7 7 > <t x tu 33 M M * ^4 7 11 A tf / X it M ffi 7 =e - ^ > h * ft t ft 7 t , tu 
33 7 & L ^^77(7 IS # % JjE L T 0 x 

iju 33 it! « ^ S 7j 11 & tf 7 X it M ffi 7 ^ - ^ > h * # "T ^> 7 V 7 tc fg W * 17 fiU 7 S fg W £P ill 
77S ^ x tu 33 n S ^ 7 7 fc: *f 1" ^ x m ;j T- S ^ * M t 2> x 
m ffi 11 7 7 S @ o 
[ 3S 7 JR l 2 ] 

iju 33 A ,7 7 7 m f§. 7 * A m il 7 § x 3* M M 1 1 ic 33 *!c L ft « ffi 11 7 V 7 S H 0 
[i*il 1 3] 40 

tu 33 m -M m H 75" 11 R XS / X it M ffi 7 ^ - * > hS#tS 7 V 7 # tu 33 ft ft & RJ An tSfcfc 
© S ffi 7 Tf Bri Its] L T *5 <0 x tu 33 ^ M 7 7 > R Xf tu 33 7 fS % 7~ 7 ^ 7 & < & *J ft « ffi ffl K 
B3 B S n T x c co M ft * ffi co 7 & < £ ■ 75" ^ 6 tu 3d * W W JS L ft to T^J M K> tB S n § 
x 33 sR II 1 1 fc 33 ILftS ffi 11 7 7 S H o 
[ 33 * IB 1 4 ] 

tu 33 ft K m 7 7 (e 3; o T W * US fig ^ 3a x tu 33 M * * S 75 11 & tf / X tt ffi 7 - ^ 

x 33 d< JH 1 3 {c 33 « L ft A ffi 11 7 7 S ft » 
[ m 5R H 1 5 3 

m Win ft <Q fil Ixi te 9c ir. L tu 33i§17 K Sett 2> M JM © RJ/jn t 7 -p T , tu33S'SES© 50 
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iStt^fistiTt^, m * ii i 1 tc us tSLLrcmm f± ^?at„ 

[ If Sfc IR 1 6 ] 

bu 32 m m m ft 77 tt & tf/ x a « & 7 t - y >- h * w -r § # 7 tc ir- w -r § m 33 s © ^ ft 

fciot, £©^7©iS^?7frfc<D{:iiigM^^{tL, c o ft 7 fc m bB « a ^ 57 7 t & ft 

tfts, M sb & m 7 * y <d & m gp fu * fc a m m m w. <d il w w m & s ft: -r 3 , st d< «i 4 tc 

KB «c L fc HI ftg 14 i)-f Sio 
[ M 3j< IR 1 7 ] 

fuBB44;M^7cD/Bfc> ftfaBKm^MTT-tt^tf/Xfi:^^^*-^ > h^tts^^o 
litfaiflt^ftLTWS, IS d< Jfl 1 4 tc 3d <S L fc « flg 14 # 7" £g S 0 

[ Hit >R m l 8 ] 

35 l <D ft S ± tc Ife U M ft ,1k L tt 5 fi , d © |6 is co ± tc 5 wc g M L ft J; -5 fc IB 2 © Tt 

fc n 3 co m m & j% 2 n , 7 ft < fc & c t. © 2 cd « « t w, 3 cd -a m t <d tc ta hb a 
jg ^ at sd $ n , c (DmmfotDMmmmmm^ftRrj/x&Mm-f*- * y v 

co m 7 t-c lie m t> L < « Sft « JB 7 L T 35 4 cd IS ffi 35 tt 5> ti fc , >J< J-H l 7 fc ad « L fc H 
ti 14 ^f8Sc 
[ i» * IS l 9 ] 

* w -e m m z n § ft =s- m 5S i£ it k £ r> t , « * ? « s ^ ^ {t t z> "ft =s- 1 , 'p iz < t & 

s a7®:ilXX-^^ h^cD^^te^fficD^ft^l^d^^t^^^, i: n ?. ©^^^ 6 ^ § ^ 

ic-mwztaibu-f %mwwim^mt , mtd n nm^^^^it-r ^ ft t k m t§Aiti*#i 
[ 3§ M m 2 o ] 

§s m m i i~i 8 © ^ -r n ^ 1 m k sb k l tc m m n. ft ? ^ b t & , m m m 1 9 tc hb m 
[ £i w <d m m % m m ] 

[ S ffi y 73 v 3? ] 
[ 0 0 0 l ] 

* 58 m ti , H ^ cd 11^ >H K T? «l tg ^ 58 IB T ^ «ff * II ffi tt 'ft -F M -f R Zf 11 m i± ft -f- S S tc 

[ W « S ffi ] 
[ 0 0 0 2 ] 

f / f^yD^-B, ^ § S ^ 1 IS ft CD 1 ^ — b )]/ (1 0 " 8 m = 1 0 n m ) ft? m <D W %W 

m m * m m • <r- m ■ ?iwtsK m „ 

[ 0 0 0 3 ] 

i 9 8 o ¥ ft m ^ tc , ^ s m h > ^ )V m m. m t is n % m m & co mm m ^ ^ s n , 
ii, jb v 7 i ib * m s d fc ^ t* * § «t 5 tc & o fc o fc&wh > *)vmmm%: muftis 
, m 7 ft ? * Si ^ ■?? # ^ a: o t- a < , lif^ifftsct # t? t s „ 

[ 0 0 0 4 ] 

M x (i , ^ h m h cd ^ IB tc M 7- * M ^ T X ^ * « f: M ^ ^ Ibi # $ n T 0 L L, gT 
^»?§*fFT't§t Bo It, B ^ ft 1B St cd M 7 -f> ^ v 7 ^ 1 IS "T o » ft L T , 

t 2 ' m >r x ^ ffl * ir t § cd ti ^ is W T a ft 0 

[ 0 0 0 5 ] 

W 7 ^ 57 v 7 Jf" * CD ft bfl § S 14J L X , t/^-h;H3-'fXOl®ft*^«t«{;:H:, * n 
*nTilK:"rs*TL^ifi*8**n r.fii^^f 7 cd j: 5 ft 7 y ^ - I- tV ffi & cd m ffll *P 

[ 0 0 0 6 ] 

1 o(7 tS£ >R £ « >5r ft ¥ m W 7 A 7 X cd SI iB tc ffl c^ tx T fr fc 77 S t? , M x. li 7 * ft 
v- U ny^XA^iWS?^^ < ffi fff tc FN D }A 7, 'C ft # , 110^^ D }A 7 3 ft , pjf 

iB>77^^>io*j4T?3&«o twioti, m w co m tii r- & % m 7 * ft 7 * as nV, fc l t 

, 7 5 ft ffu * m * 7 if T B W CD 7 7 ffi }5 {* £ ft *H "T 5 , PJ? rffl 7 h 7 7 -y 7 Q ^ cd Jj & T 
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[ 0 0 0 7 ] 

h y 7° ft y y -ft ic <fc r> T , E(D fft /J'* £ ft #§ i5 fft * ft i t t 5 fr^ ^ 5 ffi^K PI L T 
, ft V ft ft © 44; M ffJ # T? & & =f — F > • A — T y 1 9 6 5 ^Cg^LftfififtA-TO 
ai^^§= cnti, rh7>^X^©Hffi(i 1 8 4- J J ft 2 fft K ft & o J rt^t 
$> § „ 1 9 6 5 *P JJ< ft , ft « f* M H W « , 3 0 *F J-X ± K ft ft T , A — 7 © & Wl i£ *5 0 K 
h- 9 > ft X ^ CD ft S ft £ a 46 T * ft o 
[ 0 0 0 8 ] 

^f^^if^ ( s i a ) y e. 51 a * n t ^ s 4- & 1 5 ft m cd y m {ft m it © a - f v >y 

X I TRS (International Technology Roadmap for Semiconductor) li, A — ft CD '/£ fjij 
fct 41 * ffi * fJ % T? & § 5 Hi^iLTl^o 
[ 0 0 0 9 ] 

I T R S tt , 2 0 0 5 *P^TOfi|o-F"77^^ 2 0 1 4^Sf©IfflP-F'77 

^i^6ft5, MHHD-Hvy^tt, 2 0 0 5 ft (c y 9? flc 5=- y 7° © 7° n ft X ft - ft it 1 0 0 
nmiC, ?>f ^D7nty1toy- h^a6 5 nmtSSi: LT^8. HQ n — F V >y 7 
ti s 2 0 1 4#oy-hStt2 0 — 2 2 nmlC&SfcLTl^So 
[00 1 0 ] 

^i^f fit m it ? z> s £ flf 3« ft l , m m k m jj m n ft » ft n § „ it, 1 # 

OXAfr6*n81n B pl!fe^< ftD, ft & n X h fe K 6 tl « o v ft £ P ft u -fe >y ft CD 
[001 1 ] 

l 9 9 9 ft 1 1 /y Xm<Dfflmf)l< — ^^IRilW<bK*ffoa»!W*W2?Efi8S*W?>^K:b 

ft „ ftlB, *1A'J7**-7*I^- ? ft — « T? 3 V t! a — >t>f IVX$85t5 
ft i > 5 X • 7-«fi6 0^;V-7 ,, {i: ±-3TUa58Jtlft, F i n F E T t^-^ttfetlftF 
E T ( It W J8r * h V X 5? X ^ ) ±oy-MOfif[-SSTfe«. d © 7? T± , W. M IC it ^ 4 

o o {3 © {I Si cd h ^ y V x $ % v 7* <D ±tej&i&-? % z t %"imic-? % o 

[00 1 2 ] 

ft — h fi , FET©^-^^;l/fc«5ttS^^©i^n*0J»^*atSTf, 52 ft cd — flfi W * 32 
ff Tli ft- 9? W <D m rfri f tfKH^ti, ^ 7-- ;l/ * ^ ffl 5 »ISt5*li:S:oT^5„ c 
cD « jg 7? fi , y - h- & -)^J^±©«**<*v>i:*7-©i!Kn*3BWr"rsc:i: ^ 7? * * ^ cd t? 
, * CD ft i6 CD y - h S ^ h 9 > ^ X £ © IB it % M M t % 1 "3 OlH K ft 5 t ^ x. fit 

^ ft o 

[00 1 3 ] 

Z. ft \C jfif L , F i n F E T fi , y — h ^ y -V -twl/ CD M M tlft^57*-^Ifc L T 
* 09 K * ;l/ * M M t & a F 1 n F E TOSI-PB, * cD « 5g K. Jt ^ , y — FMt h 

[00 1 4 ] 

IwJ m 3t y ;l/ — y ^ S it b ft y a h ^ y y CD F E TO^-hga, l 8 n m 7?X 53 -ft CD — ■ 
^ W ft y — h U CD 1 0 5j v CD 1 7? h '7 , C tl , I T R S CD M TO D — F V -y 7° 7? ^ £ tl ft 2 

0 1 4^0D--TXCI«itt5. 2 6 U: CI cD T- ^ v cD y — h S TiJ ffi Tc £ r> „ X — 6 « , j£ 
< T-f ftlSfSfflSntiy <:i:^il5LT^?F^t 5^:1^ LTl^ftJ6, F 1 n F 
E T ^ m 3S K ffi CD ft. $R tc ft o T U"» < rT fl- £ „ 

[00 1 5 ] 

l ft l ft y h . r a - r cd ?± iij j , lyyagis iy j7 a y < Kg w tc y o ft ^ 1 1> m 

i?nft^„ 

[00 1 6 ] 

M ^ , tl ft ft. }5ff ft o T ft « {ft K It 7? « , 7'Jn77l m h K U V ft 77 ftil 

7? 0 - * ffi ft it If T , ft a? flj ft y ft ft 9SI )S ft § o * 0 « ^ ft ft § ft 46 K fi W » ffl 

ft ft if i£ ft 6 ftft <W (ft IS ft ft § ft 46 tc ti s ft 0 M CD JS t^ ft jpj ffl ft § S ffi ft * ffl ft 

1 ft ft ft ti ft 6 ft ^ o u v ft ft x ^ s ffi m 77- * § yt cd fi fc a % a w ft is n ft § ft 

46 , -^cDK^^^Bi£ft§ft46fca, SU cd ft ft tfr> 6 cd y ft — ft X ;P — y g i: ft S <> 
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[00 1 7 ] 

$ ft , m m m <d m x k «t o t ¥ » t- v y° m ft o © jg a fr a * < * o -r ^\ « s ^ * 

o ft ¥ fls ^ >y 7° fr 3* fifr {7 L ft K> , m miCi&mtE tlT Li; 5i>Kt>*«. 
[00 1 8 ] 

SC, W l"J * CD ^ ?M «t S t , < Loo^tl «' , & 

W fig 0 Vr. ft ft < & §t^^6nt^§„ 

[00 1 9 ] 

± 3d K> J: 5 * h >y 7° & 7 > 73 j£ O S AS W & a * JT Iffl t % ff ft * S ffi t LT, ffl ft <D ft T 
K it 7 §G nTt t L T co « fll * fir ft «fe 5 fc "T § Wf 5*2 fr tt R * * ft T v § „ * - yj- 7 fr ?> ft 3 10 
S?f/WX (^^-fvfSi) "PSD, Ihi777 7j aTffSt^o 
[ 0 0 2 0 ] 

£ a -tr 7 5 >y 7 X , ¥mWlc-D^T $> , A7>y^)jS'Pty^-h;I/t'f X©« 

Sft^ff §W^^I7fcnT^§o L^L, t, t t, £ 1 ffl 1 ffl fr 3!fi iL L T ^ T s fl? CO jS ^ , 

m m <d m ^ ft e m. 1 o o ft a is tc s. ^ ^ at 11 © & § # ? c * , * n * £ fr a , (»e * t a 

f ofc<S«:§it^}Jof;HX (d^f'WX) * , * hA77^/jS "C ,fx L iff L f7 Si 
[ 0 0 2 1 ] 

m x. ar , & m tt # t » u a t> -r fr o . 5 n m t? & § 0 c co # 7- ^ it u a , m £ © m 13 n 

Sfiif'SI^nTl^ 1 0 0nmSfiOli£Jt^T 4 SC 7 (3 © ,a fe< g « SC S ^ i I T 20 

rt m ^ * s o 

[ 0 0 2 2 ] 

»7-f/WXtt, ffi*cD*Sft>";nyt(i^ftf), fk ^ W i*. S Tf JiE f S o l 9 8 6 
¥, -:M««<z>JEJ5iJ8SH:, # U * 7 x > ( ,a ^ 7 ) ^eftSlttJi'Klotih^J'^x 
^ * Ft§ a L fc o 
[ 0 0 2 3 ] 

*Hta-Uy b ■ ^yA-h' (HP) %\. t * U "7 * /I =- T X f- n U" v Hf /I X 
RcDl'^^/l/- 7°tt, fT H * 7- 7* ^ -7 X CO §H ,g hrJc Jij L , 1 9 9 9 fp 7 ^ fcSciencegg 

jgatstttK, «p iff t> m mr l it (istt; i stf 2#i 0 ) o t^B, ui^^fj. 30 

S P * ^ -9- > ' » 5 7i IB ^ P. ft § 7 II 5r {£ o T X 7 -y ^ * o < K> , d co >> 7 X 7 >y ^ ^& o 

ft fx t> n x , s ai m ft aa a 0 1? * § a n d y - h ^ st l rc 0 

[ 0 0 2 4 ] 

S Tc , *74'X^^tx-;l/A:?0«3BfS{';l'-7'H;, « W W M 7 T co M 7 it A tc * 
-o T fj v 7 ffi iS ^ ^ f b L T X 7 -y ^ > ^ 1) f7 * ?t 5 y> 7 X 7 -y * (7 3 d t tc Ji£ % L , 1 9 
9 9^1 1 ^ fc ScienceSi; K « L ft ( # 3'l : 1 St>*2 #I„ ) „ i I b ^ > , 
7 t s t § i t^ti , H P t ft V y * Af =. T X 't ; a "9" > Hf ;V X -R co ^ ;P — 7° T fi ^ ? 7l T 
ft fro 11 ft! -V & 0 X # S ffi ff? co h y V X in co 1 0 0 77 y> co 1 V s 'h X < 1ft '14 ftl O 
n>tf^-^^f7^7Sfltft^o 
[ 0 0 2 5 ] 40 
#J«K: fig* LfcJ.TourRS (7^X*f • it?) fc* , »?X7 7 f Mi, ffi 

w ¥ «? {* s )g m t> ft %> m m ft 7 u - > >v - a am- s o ft * , m * o ssc t- ft © 1 « 

£ LT^§o 5 ~ 1 0 ZtyLfoicftT- £Z/ V n > co /n 7 ^ U ^y Hi 3 > If i - ^ )k 
ft £ LTl^ 0 
[ 0 0 2 6 ] 

1 9 9 9 *P }C ^ A/ ffl tft fit ( 71/ - -fe > h 7- 7 7 P - tt ) fr „ ^V^-fey-^^^^fflV^T 
[ 0 0 2 7 ] 

m 7 u7 t L T © fl| m. % U O 5> 7 7=ft W X CO ffl ?t fr AS <K ft t> ft T 3 fc I/" 1 o T t> , C. 

t ©»?f ;W 7, 1 1 1 5 1^(7 llt/uZtf, ft • IS • 7° p h y • 7 * y ft if Tf IB 50 
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ItltOT'feO #1tlFil3#Io ) > ffi I? !C -o T SB ®b ft % t> © ii RH & ft 

T 1/^ ft o 
[ 0 0 2 8 ] 

[#?F3t&Kl]:*HWFfFNo. 6256767B1 
[ fir rF A itt 2 ] *HR#FN o . 6 1 2 8 2 1 4 

[^^St i 1 ] J. Chen, M. A. Reed, A. M. Rawlett and J. M. Tour, "Large on-of 
f ratios and negative differential resistance in a molecular electronic device 
, Science, 1999, Vol. 286, 1552-1551 

[ IE # #F ft" rK 2 ] J. Chen, M. A. Reed, C. Zhou, C. J. Muller, T. P. Burgin and J. 
M.Tour, "Conductance of a molecular junction" , Science, 1997, Vol. 278, 252-25 10 
4 

[ ft ft fl : 3C M 3 ] Ben L. FeringaH, "Molecular Switches" , WILEY-VCH, Weinheim, 20 
01 

[ & m © m ^ ] 

[ 58 fts ft? & L £ -5 £ ft % M & ] 
[ 0 0 2 9 ] 

6£ * © « i? t? ik fjjns $> 7 * ft a , « ^ © ft ffl ^ s ft ft ft 7 a * © % f*. <D%at%mm 
tsi^, mij ^ , ft 7 n w * i flai © m 7 1 m *. x , f ©»^o«f«s^fffKioti 

ft ? ti: S I T L S -) o M x. (f x fiiFETftt, 7 \ 7- /I m & © ft H ft T K ft ffl ft 
§ ft I? © m ft IC £ o T , ft « ft 7 4J © * \ V T & M ft 'St M £ ft % „ 20 
[ 0 0 3 0 ] 

tii©a«(^ hEoi^a^WEi*, * © m m fift if l ^ js as k: a -3 ^ t -a # £ 
i-?Ti sr w 5c m »jhs«siit#f3isf& t>* 4i tg ft ft ft s s £ ^ « ft § - t ic & & 0 

[ 0 0 3 1 ] 

hp -5 , * fs Hi! a > sre * n ft ft sff/xf«s?t-^ y v % ft ft s ft ft £: , # s 7 7 
y t , ftia^ftftt^ft^, tfjsaif^^MftitRtf/xtt^tfft^-^^h^ftft^ftft 

t tff 3B ft M ^ 7 £ fcft M3Brfe«>T*Vfcitt'»*Jg«bT^S, Si 1 © « fg ft ft ft * ft k: 
ifc 0 , £ ft , ittW-ea§&£n&ftT*jg^ftft;:<fc^T, n * 7- ft ft L $ ft ^ ft ft £ , 
ft * < fe , ft ft W. 1R X ^ * h ;KD IJS IK S ft m CD M ft ft ft 5 ^ t ft ffl ^ ft , 85 2 © fll fig ft 30 
ft ft * ft fC f& ft 5 & © ft £ o 
[ 0 0 3 2 ] 

E£, * #6 BU » , * * ft ft ft ft tf / X ?X m J- 1 - ^ > h * ft ft £ ft 7- 4: , ^ M * 
> s ft ft L ^ ft 7 t ft ft * , M tfd Si M ft ft ft 14 ft ft ft X tt M m 7 * - * y h ft ft ft § ft 7 
t uu SB ft fS ft ft 7 « , iju m ft JS 7 * y £ SS f* ^ ft j£ L T *5 0 , uu 3B Si ft ft S ft ft Bt ft / 
X(i«i?t-^ > h ^ ft £ ft ft fc « W % HI) /in tSSH FN /in T- K ^ , tu 3D ft © ^ ft 7 f= 
ft ft S ft Hi ft ft & £ £ ft ft § , SI Oftffitt^fSiSEfftJt), * ft , fB^TflliB*n« 
» 7 « ii ^ ft * o T , « * 7 & 8* ^ # ^ ft ft § ft 7 t ^ ft & < £ t> > * 7 % X ^ ^ h 

;v © ® ft s ft fa © g f t ft ft r> ft ft t ft ft * s c: ft e. © ft 7 ^ e> ft § ^ ic m s? ft en *u ft § is 

FF- ffl iblJ ft IS t . uu KB n « 7 ft K ft ft £ ft ft £ ^ v 7 XC *f ft £ A ,7, ft ft 19 t ft ft ft £ „ m 2 © 40 
fll ft ft 7 ^ B K t> « ft £ fe © £ o 

[ 58 Rfl © 5% m ] 

[ 0 0 3 3 ] 

* 52 DJ! © 3g 1 © ft t6 14 ft 7 ^ 7 fc <fe ft « , ^ ft ft S ft 14 R Zf / X M M 7 ^ — ^ > h * 
ft ft § ft 7 fc , ^M^t>7 ftftS ^ ft 7 fc * ft * , M HQ S§ * ft H ft 14 & ft / X It M W 7 
- ^ y h ^ ft ft § ft 7 i: [ft HB ft© ^ ft 7 £ ft\ iff HB # S 7 * > £ m ft % ft fig ft £ © T , 

tff sb ft s ^ ft 7 ic x o r , m n is m m. 14 ^ © m §b « tfti4 ft 7 s 7 © a ft w w 14 ft ^ i# e. ft 

, ftH ft > Iff sd Si * * ft ft 14 A / X t± « S 7 t - ^ y h * ft ft £ ft 77c J; o T , Miift 
I? © & ft *f jg ft £ SS f* JT$ fiic © n > 7 * * - 5/ 3 y & ft ^ f# 6 ft , uu KB m M « «P 14 'ft 
^ tff KB m ik ft fiSc 215 m CD 3 > 7 * >? — 3 y 12 ft d; o T S2 Iffl S ft § o 50 
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[ 0 0 3 4 ] 

£ © m s « £v ft iff 'It. © 58 £1 S XS '« I? tc 7 % * © 12 sffl © 2 o © 11 f g tf\ gtj ^ © # 7 , HP % 

©^aouRffi^^wis * 14 <£ < m w t? * %>mm&ft7-m?*mi&'? %> c t tf t? * %> „ 

[ 0 0 3 5 ] 

* fg us © 35 2 © fli gg itiii, tu an « w t si m * ft s $> 7 « 5fi 12 ft kz-ot 

, tu 32 7i B 7 44; tft 3£ tf £ ft 7 £ ^ t > ^ * < t t> , H70&iKX ^ ^ h ;V © & iR « A" ffi © $ 

ft % # 5 ?s t * m ^ t tu sd m m 14 # 7 m 7 £ #§ -r § © t? , to 32 « it 7- ft & L ^ tc * r , 

M x. ti « H 14 ^ © Iff 3d IS H 14 »7-IT©tMW W 14 tff5 5n, ft o , * ft tf tu 3d W © £ 10 
f t tc J; o T ffig jg 2 ft § ^ v 7 IS }S © 32 ft tc J; o T 32 FS 5 ft § 0 
[ 0 0 3 6 ] 

tu 32 H 1 Ik XJ M 32 31 2 © « tg 14 ft 7 * 7 tc is if Z> W. ft © fp : 4H fl « ti , tu 32 15 W tc 7 o T 
tu 3d «t fjg 14 ft 7 * 7 © * 7 4* fig % * M ffSJ flp L T * © 11 ftg * £ SlsJ L <fc 5 tt«, fi£ * © Iff 3d 
HI tg 14 ft 7 * 7 , m ft ti TB ft a in h v > V s X ^ ^ K (i M 6 n * ^ o fc fe © T- S 0 , d © 
Lt^S©ffffliSK»^i4tf, m M W W 14 fS ^ *S «F 14 £ < fl?J » T * S « fil 14 ^7*7 

[ 0 0 3 7 ] 

* £ BJJ © 35 1 Hl tf 33 2 © « ftg 14 ^ 7 S H « . *nfh, M 3d 35 l ^ tu 3d 35 2 © « ftg 14 

^•7*7^ffi^^04i)u-r§ffi^Witm#iat a m * # is t * m ufttoT'So, u& 3d « ^ ^ 20 
*t jts l m h * , * n * n , tu 3d « a ^ i> 7 & t? tt 32 « ft -e sf jg $ n « i> 7 « as 12 f t * 

o T tu 3d /i * 7 «■ fi: 3fi ^ 12 ft T 3 ^ ^ flX 0 (Dtc i: ^ tf * ^ „ 
[ 5S Ufl * * fit -T § fc i6 © A S © m SI ] 
[ 0 0 3 8 ] 

* 5E q)5 © m 1 © « 16 14 ^ v 7 Ifi 7 K fe^t, uu 32 « ^ S J J 14 & tf / X It M M 7 =E - >< > 
hS#t«^?{i, )\> 7 x % S ft 7 T? D , tu 32 ^ JH 7 ^- > ti , ;HxST*SOffJ;^ 
o £ , tu 32 1 i « ^ H 77 14 & 0 s / X t± jR « 7 t - ^ > h ^ ft S ^ 7 t± , « I? © 17 W 7 S2 
ft m ft L , * ft tc «k o T , 44; « 3^ ft 7 © « 14 ^ ft "T § © ^ <k ^ o 

[ 0 0 3 9 ] 

$ fc , uu 32 n ® 3S ft 7 ^ * U tf P - ;V T & 0 , uu 32 iSifg^S //" 14 Ktf/xaiif 30 
jfV h S # t 5 ^ f ^ 4 - ^ V f /V - 4 ' -i/7/lf7i-;l/7$D, tu 32 ^ M 7 * > ^' 8R 
7 7 > 7- 35 § © ^ J: o 
[ 0 0 4 0 ] 

* m © 35 1 © m fti 14 ^ 7 « B tc ^ T , tu 3d X ffi 7j 7 /j s it 7 * A til * "T S © ^ * ^ 
o 7 L T , uu 3d iR « 4? S 7j 14 R 7 X t* M M 7 ^ - ^ > h^fitS^f uu 32 fg W ffl jbu 
tSftftOift h t (E |Sl L t J5 7 tu 12 ^ JS 7 * V S XS tu 12 ft S % ft 7 ^ ^ H < t fe M IrJ 
B tti TpI tc Id [S ^ ft T „ n © Jvf [m] n m © ^ ^ < t — 77 r 0 fj 32 S ft tc ?3t L fc UJ 7 ^ D 

[ 0 0 4 1 ] 

* Tc , M x. tf , uu 32 44; S $ # 7 tc 7 o T » « # 2 ft . uu 32 M W. * S //' 14 Stf/X 40 
ti « fiR 7 ^ — > f % H f S 7 V 7 tc fH ffl f S tu 32 M ft © 12 f t tc 7 t> T , tu 32 Iff * ES © « « 

14 ^" fM I? * ft § © J; ^ o d © » fr , tu 32 fB I? © W tu tc 5t T , tu 32 tc ^ L T tu 
m m © a & * W tf to S ft , tu 32 « * ft © « « 14 tf S * Lv^14^feo<t5tc^M*ft 

[ 0 0 4 2 ] 

$ fc , tu 32 Sf * m S- 73 14 R XS / X ti M m 7 ^ - * > YJ£M~$% ft 7 tc fVffl*rS!&E«!? 
© S f t tc 7 -3 T % d©^7©m^77^t©fSfSM1^tf^ftL, C © 5^ 7 t tu 32 ft S ^ ^ 7 
^ tf & T ft IS ( tu 3d ^ « 7 7 > % ft L X © «S i7 ft ) , tu 3d ^ W 7 * > © ft ffl ffi £ ti tu 

32 m #. © 3i 1* m }S tf ^ ft f % © tf * ^ o 

[ 0 0 4 3 ] 50 
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£ Tc , iju RE£;*g^ft?©«fc, uu ffi i8t ft ft S A 14 R tf / X « S ? * - * > h % * ft § 
ft 7 © JB £ tf m M % & IT^IOtfJ;^, 

[ 0 0 4 4 ] 

C © * ft , ^ 1 © W. >M ± K m fflt M tf & ft 6 ft , ~ © |fe IS g © ± (c ft \c K M L & ^ 7 5 
tcS5 2 ©<ii:35 3 ©*IA^hK?n, ft % < <h&cft6©^2©iii1S£:ai53©iaili:© 

ra ^ i j Li SH m h f* # e t£ ft x coiaft© uu sa ft -r x % m ft ft © h ± ^ fl is fe l < tiissig 

SftTS 4 © 'M. m tf K if ft % fit J?Sc * o T ^5 © ft «t ^ o 
[ 0 0 4 5 ] 

* « bh to m 2 co «g fig 14 ft t * 7- ik tf m 2 co m m 14 «s * k a , * ft ft ft . 

tB l co m d 14 ft 7 * 7 & m 1 co $§ ft| 14 ft 7 & B £ fa U fe co ft fe-^TJ;^„ 10 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

'ft M cd g| i : 11 fig 14 ft 7 g 7 

fB J? cd EP to 5C 7 0 it f* #IJ£ # g ft L T 1$ fig & 58 31 T £ ft 7 * 7 1 © «i 16 © 1 Mi L7 

x 7 v ft y 7 ft ft tf % x. e ft § o nii> ft s 7 ^ > 3 jc ;w x f& ft ft 7 & tf ft is ^ ft 
-rzwnft&mtt^z&mit&mi&LTftzmm ft. »?if uitit, « ^ ft. ft 7 * 

7 1 fc: ft W * EP ftP L H# , 4B7t> 3 OWiii-pjEC §^ft^tf ;HtL t MtS Lfcllg 

0 i ft 14 N M m CD ft 46 > iHXlfi^Tti, 7 cd $ * * W 7? 14 ft ft T S ^ 
7 , S {4 ft 7 © S ffe J'J InJ (C S 7 ^& - ^ > h ft ft ft 5 ft 7 1 4 T & % t b fc „ 20 
[ 0 0 4 8 ] 

jft © m m m n ft 14 ft ft -r § ft 7 , * ^ » ft 7 © s m ft [bj k « m 7- ^ — ^ > h * ft ft s ft 

7 1 4 t4 , EP to $ ft m I? K ^ L T , 7 © S W ft Ifil * S W CD |6] ^ t — m Z ft § * o \C Sd [m] 

Li 7 tt §„ ft ft , ft 7 X & S ft 7ftjft ft © H * * V4 ft 14 * ft ft § ft 7 T? & tg ft 

, )S IS 7j InJ * 18 # © Inl * — S5C S ft & * 5 K 12 InJ L J; -5 £ t %> tf 6 ^ S $fi ft InJ t 5S $fi ft InJ 

* a ft if ^ t ft x. ft (4\ m <D mm t m m <d mm tf m o ir. o „ 

[ 0 0 4 9 ] 

a W EP Jt/H B# (C ft 7 1 4 # ft ft X 7 y 7 V if W] ft © ft 7 ft 5 £ X \c o T (4 . B I? © EP to 
ft fa © j§ i/ftu 7 -3 T 2 ® IM © ifj ft -t — K ft ft 7L 6 ft ^ o W 1 ft (4 , 7 © j! V * ( b ) ft tf 
( c ) fC *5 V ft ^7< L ft ^ o 30 
[ 0 0 5 0 ] 

HI (a) (CTfftfc, SlTA'Si^nft^i^lllKSTa, 11 tftl4 7 V 7 * 7 1 © ft 7 
X ifei « ft 7 1 4 ft , 7 © ft *fl ft fa ft ft « %. ft ft ft § m M 14 « $lfl ft 7 2 © $|fl ft fa ( H Hi © ft 
ft ft fa ) fcff?(Cft5,J;5k:fi5lJLT^5t)Ott5o 
[ 0 0 5 1 ] 

d ft !e s 0 l ( b ) 7 ft 7 5 t , H © S K itt 5c ft S ft fa fc M W I ^ EP to ft 5 i: , ft 7 
Xt£Sft7 14i4, fCgtt^pJl^SlflffllSltKlSpUnLT, Nfa©ftKftfa^flU 
tc L ft 9 0 JS © ft Jg 0 M ft * 1 j- ft r> £ ft § 0 £ , 0 HI ft ft ft fa (8 ft ft EP to ft § Z. £ K 
7 0, ft 7 X % ft ft 7 1 4 © PC InJ * x t © H S ft ft ft InJ (c ^ f|pj ff3 IC if "T C t t> ft * « 

40 

[ 0 0 5 2 ] 

ft*! ft , 0 1 ( c ) tc ft ft 7 5 (c , 0 fa' © ft K ft fa a I? 1 1 * EP to ft § £ s ft 7 X ffl S 7 V 
7 1 4 (4, 7©M*lflftfa*iaftII©fa^^fact7 9i:Lft, 0©®(Cii:5$-r^ftfa^:lltftc 
L ft - V - ^ © M ft £ *3 5 £: ft § a «f?^EPtoft;f.©ftft4£>?.£, IMClftLft 
0 1 ( a ) fc 7n L fc ft © BB fa W SI K: t> H § o 
[ 0 0 5 3 ] 

ft 32 © 7 5 & ft W EP to ic 7 § ft 7 X ifi S ft 7 1 4 © ffi 3g W. Vft4 Id fa © M it tf, & S 7 ft 
> 3 t © |g 1* If? hit §P © m m S 1t ft b'l * ^ C L , 7 © IS ^ £ L ft , ^ « 7 ft > 3 £ m M 14 « 
HI ft 7 2 t © « tS 1* JT$ l& ^ © IS ft 14 u3c Uft4 « ft 14 ft $6 ft 7 2 © ft ft ffi }S ft £ ft 5 ft , IS 
14 S M 7 V 7 2 (Dm-M 14 « S2 ft S ft S „ 50 
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[ 0 0 5 4 ] 

m 2 a , k 3Q © m m& ft =?■ m ? 1 © x 7 -y ^y^nti^fgJi-f&^fi© — m * ^> 7 u ^ 

7b 7 IfJ m ft § ft 46 © fit ^ 6<j ft « IS ft S^TJ&So fit tg tt^iSIT 1 l 7 «S3S*tL?P 
JB ft ft L ft n n -f IC J; D ^ B 14 ft ft ft £g ft i; ft « III 47 © ffi ft 7 2 CJtLT, ;WXtt 
LTi*f5S^«4'*V3*^bT, & H * i!4 7a 14 £ ft 7X S 7- 7: — ^ > h ^ ft fj ft § A 

;i/ x m s ft ? 4 a , 7 n •=? ft , ^i4"*y 3EMLtt§ft6^f islt^s. 

[ 0 0 5 5 ] 

^ > ft > h gp * Ji£ ft § A 7 X ft m ft 7 4 tt , M M * W 73 ft S ft t± m m 7 =E - ^ > h ^ 

% fT tli ft 46 . * W tf 7 ti n W © ft * K ft L T ftp ft CO 7? ft ( U ft d& K , ft 7 © ft tfl 7? ft 10 

ft ffi # © ft * — St "T « /; Inj * S V> « iB -T S 7j ft ) tc fiC ft L £ 5 t ft m InJ £ Rf O „ 
[ 0 0 5 6 ] 

ffiot, a- 7 x ft a ft 7 4 tc ft m s ft « a i? * g ft $ ft § c t tc * o , ^ ^ # > h © 

Iil m % n w 73 ft tc w b t * ft $ ft , ?o?^tLT, /i/ 7 x £ a ft 7- 4 t n & & s $ft ft 7 

6 © #1 }g « ^ ft ^ , Ln^acT, «e^ai^f 2oiss (Sfogh) ^ ma 

[ 0 0 5 7 ] 

M A tf\ 1*1 2 C a ) 14 , ;!/ 7 X ft & # 7 4 £ ±± fe L ^ * # ^ 7 2 t <D <<L B # # ^ SB ? 
fc§i^^/T<to C © 47c M T* 54 , « S fk % M C T tf t> n ^> « « ft X f A ft 7 2 ft <D «g ? © ^* 20 

ft C& . n & j$ as 6 *j ^ t 5fi e ft t m n § c t ^ t? * -r > m m ft. ft ? * 7 1 iz*7 <d w 

M t § u 

[ 0 0 5 8 ] 

ffl 7? > H2 ( b ) {4 , At 7 X ft « ft 7 4 © SB ft * ft L ft ft 46 , /KXSl^T4tft 
© ^ ^ fl - -T S X Ift ^ 7 2 t o ffi St M % & m W tc ft o ft £ # 7 ft „ £ <D W M T* (4 , ft ft ^ 

* iffl c t f? ft ft a * ft. s w ^> 7 2 ft (D m 7 © aif ft a , s§ ft ^ tsrs 6 KfevTseif^na 

- t ft < ^ ft S C t '6 * , tg ft ft 7 * 7 1 (4 ft > © 47 II % a 0 
[ 0 0 5 9 ] 

£ © J; 5 tc , «l i jg ft ft 7 * 7 1 7 (4 , « W it , » « 14 S ftfl ft 7 2 lc A M ft ffl L T ft © aff 
ffi 14 * PH ft a © 7 (4 ft < , ;b 7 X ft ft ft 7 4 * 1) L . ft ft ft ft L 7 IS ft JT$ t£ 6 © ft 30 

7 © ft # i2 m ft a 0 s $6 ft 7 2 © ft © % % m c a -a 7 © ijft ft % /J< m 'ft 7 © 7}< © ^ ft k m 

z. % ft 6 > fi£ * © W 01 F E T ft 7 © fB W © ft W « , *IfiOt??:H^ti:j;97rsfe 

© 7 a o 7 ft k: ft l , ft 'ft ss © b m \c a o < * ft © ft m it , ^ > fa (;ftxsa ft 7 
4 m js ft a o ) ft j« ft ft a c t tc 7 -5 7 ft ia ^ ( « ig 14 « wi ft 7 2 k ft ft a o ) 
ft e. ft ft ^ a ft ( §s ft ft 6 fc ft ft a o ) % is m ft a ft m k m x. e> ft a „ 

[ 0 0 6 0 ] 

II tg 14 ft 7 * 7 1 (4 , IS ft fflJ g|J 6 ^ ^ > ft y h ^ © « ^ ft © J3 ^ (d J; D, < o A" 1 

©ffl*^-ftft^#x. e> ft a o 

[ 0 0 6 1 ] 

M x. £47 ^ > ft > h ffi ft , ft fi 14 ft Rf -3 S ISt © ft 7 ft 6 ffi ^ 5 ft 7 V> 7 & ft £ ft ft ^ 0 40 

* ft , ^ > ft > h BP £r ffl AS ft a ft 7 ft 3^ « m H ft 14 *#t5J>??*Sit, 7 ft IE © 

[ 0 0 6 2 ] 

LLTti, ft t8 ^ * ft L , m M 14 * ft ft S 4ft S> ft 2 t L T ^ U tf n — )V 2 2 * m V» , # 
JS 7 ft > 3 t L 7 ffi ( I ) 7 ft V 2 3 ^fflV\ ft 7 © ft $fi ft ft i £ M fE 7 ^ — > ft * 4%' ft a 
/HXtS^fl 4 tLT47yf ;V-4' -~>7/lf7x - 71/ ( U K , 5 C B t Pt§!St 
^Jlil&aD&o) 2 4 ^ffll/7, £ft^ftffl»ft^ft^fta*taft7ft7^7X21iAft7 
© ft S!J X S ft Oj! ft a o 

[ 0 0 6 3 ] 50 
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4 y =f- )l> - 
0 , * U t° P - 
[ft 1 ] 



4 ' - i/ 7 / tf 7 x - JV 2 4 R If n - ;KD y ;> ? « 1 ii T E O t £ 0 f S 

;P 2 2 if p - ;l/ 7 & m V< K *R & L ft « 3> =f- "V $> % „ 



CH3(Cn2)4 



^ /TAX ^ 



•CN 




10 

[ 0 0 6 4 ] 

a 3 a, * 3& mi^> ? f ;u x 2 1 © « }g ^ 7^ -r « ws in t & a„ 03 c t> ) it, =tn 

tc m P> ft T ^ 3 < L 0 B 3 3 R Z$ 3 4 ^ 7; L , 0 3 ( a ) (± , 0 3 ( b ) lc ^ L fc A 
-Ait*iWi*i^Tf;HX2 1 £ »f L ft ffiE IS Hr M 0 T * § „ 
[ 0 0 6 5 ] 

iwas^^^f^^r x 2 i t* it s iwfflf«isiffiiufflffis*3ttesffii©a*3 1 © ± tc 
Ms e is 3 2 # j« £ n , * © k k- # u tf n - ;v 2 2©wti4s*M>iii"rsfe«)o< lb mm 

3 3 & 3 4tf'iflJnT^5„ m ft , S2(Ofi*3 BOIES, 5 —ft <DMWW.WW 
M«if$5 I TO (Indium Tin Oxide) IJg 3 6 # fl5 hie t£ ft „ * CO ± fc * q& S> - 7 X £ 
IrrJ m. 3 7 ft s W M £ ft T 5 o # U tf P — )V 2 2 , Sg ( I ) -f > 2 3 S. tf 4 > ^ ;l/ - 4 ' - 20 
->7/t7i-;l/2 4 tt , 2 toaft 3 1 i: 3 5 tditX^-^ ( 0 Tjk It * Wg L fc „ ) 

fc£fcK:«#5&£*u iS SB * ik » 3 8 CioT^ihSnr^So ^ 1$ K: tt , * 'J tf p - 
;V2 2(DBt 4-^yf;P-4' -v-T / t7x^;I/2 4 ©Ita, llsnt^Ti^o 

[ 0 0 6 6 ] 

ftjij flu fa s? en fin ffl « s % Jt ft s as i © k ts 3 it, & 5 — ft © m m « 1? w in m it m ~v & % 
1 t 01 3 6 it , u m m n m im ffl*S4 1 tt^wttssjnso £ it , < hmnm 3 3 
t 3 4 tit, *? m it mi m w m m 4 2 sni^Bt 4 3 tig^icii*ti§o 

[ 0 0 6 7 ] 

eiffiiTSilio H4lt*8, tf° U tf P — 2 2 , gS ( I ) 7 * y 2 3 S. OF 4 > ;V - 4 30 
' ->7/e7x-;l/2 4(i, ^ft^ft, 1 ^fftO*75*ftT^S*^ oft ftSH 
TiLfctOl?^^ B C fi ^ * © ImJ S ft -t ; itf^^ntl^Cttt, 35*T^:5:^ 

0 WT, H4^liLSi^> * ^ M ft J W X 2 1 60 fF M I". m % M M t %> „ 
[ 0 0 6 8 ] 

ffl #> IC , 4 > =f- J]/- 4 1 T 7 If 7 x ;V 2 4 f|?J M ffl O ffi W * 91 iU "T 3 /£ 46 © fffU 
ffll 'S # 9J An ffl M *8 3 1 R tf 3 6 t , # U t° p - )1 2 2 O » « ffi ^ »J Si ? S fc 46 © < L ^ * 
«3 3&I5 3 4*ffit§o 
[ 0 0 6 9 ] 

ftiiJ t P ft I? Ri in m W. M * M ft S SB l © 3S *5 3 l t LTB, M x. {f ,a rfi ft lc K - 7° 2 ft ft 
y 3>«i^mi^„ $ i © 3S tfi 3 i oSliclifti;: J; DMit-y 'J ^ y 7Bj8.lt m 40 

SB 3 2 f 3 2 h t i'iffif O < L iS« 3 3 S 3 4 I: X ^ 7 ^ U > 

[ 0 0 7 0 ] 

— /j\ ^2©as3 5 ^Ltixiff 7xss5ffli\ * © a rs ± ic m 3? ^ a ^ tc * o 

1 TOi^fllt, t> 5 l"O©0J«l«HtRlJinffl«W3 6i:*rSo 
[ 0 0 7 1 ] 

ill C, I T O m 3 6 _k lc m flJ 7? tc £ 0 # U If - A, T ;V n — ;!/ ^ © * V =- T X Sri [u] )K 3 

7 % m hit -r § o * ^ y - 7 x an ft i& 3 7 a , 4 > ^ ;v - 4 • -^y/ii^x^^^ffis 
inj tc m m t£ # wj * t> t tfct, iiM^ifen^o * t^-rxs inj 13 7 a , 
im m m m Ltzm, v tf > ^ 5a f s « j&- -r „ 50 
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[ 0 0 7 2 ] 

& k , 1 3D © « ffi iw t<- m #!§ ft ft ^m^tDum* m?* mn ft. m. m pj ml w ri m & * i? 
5$ 5R s 57 y t 1 ' ^ y x 2 noiss^ffitSo 

[ 0 0 7 3 ] 

stf U If n - ;l/ JJS 2 2 £ * W fi -& J£ T? # H L 7c & £ , it W ffi ^ ffl H IS 5 41 SI L , ffi 1 © 

a«3 i © m u m 3 2 ± ic m m. l it < l « m 3 3fttf3 4 © ± k w 0 fj- «■ , $g & * t 

Iffi^tD^f ft^lfil h?t§ 0 * © '& , & P> D 46 & Sic L T *5 ^ 7c 4 > y ;!/ ■ - 4 ' 

7x^;y-g(I)f #^^U t? n — ;H8 2 2 ±(<:i$t5„ 

[ 0 0 7 4 ] 

Ltf)4-^>f;l/-4' -S/ 7 y tf 7 i — ;U - SM(I)S§4*Ji K . 95 2 ©Jfifi 3 5 ± J&fiJt L 10 
7c * * i? - T X HQ ft fig 3 7 ^ tg S "T S <£ 5 fc . 1 © X £ 3 1 tS2C«fi3 5 t%ft5(3 

[ 0 0 7 5 ] 

Z. © M D a fc> cfc -5 T „ **^-7Xfi|pI]I 3 7 KiML/i ;l/-4 ' -is T 

J tf 7 x - ;l/ 57 ? 2 4 t4 , 9 If > ^ /i InJ *\ * ^ S> — 7 X B2 ft "T 3 0 d © BS y * U tf a - ;I/ 

i! 2 2C^f n5 7 5 7S-NH(0^3^4-^>f ;l/-4' - i/ T X If 7 x — ;V © f T J 

m - c n 1 7j< * is & % & f% t & © t? , *y tiD-;viz 2 fe7i;yyjft'\fii^t5. Hd 

'14 % m t c t ifl Tf * § o c © IS * , ft kE "T § cfe 5 K . *W©ffFAn**>'*7Lfe4:*x 

* y tf n - ;v m 2 2 © » ft ft &jz * < ^ jn s n s c t ^ mi f I k a § „ {ML, ± iH © 7j< ^ $g 20 

# ^ , jj? u if p - )V © w « ? « © * {<- tt m © 15 49 * a (S 1 -r c t it ft ^ 0 

[ 0 0 7 6 ] 

%#5, 4-^>'^;V-4' ->>7/lf7xi;V (5CB) 2 4 ®->7 71- C N li, lit 
hj E 1$ is T 7 S ID dr © ?X ffi T -« iTWSfflti^T ^ n L T s 5CB»T2 4 0^V 
v - JB fig t % o ^ L T , -SOi/7/S - C N^SfD^tXCKttSfr, S S (i 
, HHOt°'J fP-^07^ 7 1-NH^7j<*IS^f5 0 «(I)>f*>fc^ryStOE 
fit IS ft" & 3fi © 1? , 5 C B 57 ^ 2 4 ^ H ^ © 03 *P K £ o T Id ft ^ fb ^ IE " "T t § x f]ft5 

d t (± ^ o — 7? . v" t x a t t ^ x a t. © ?j< ^ is ft a n © t , 5 c b 57 ^ 2 4 ^ fid ft 

[ 0 0 7 7 ] 30 

SIC, feDfj-*3-£7c2#C©3«3 1 S tf 3 5 © i[g SP * x # ^ W Ig # © £t ih # 3 8 K 
i -3 T It iL L t , ^W^.3i^57^7 ; y^X2 l^^It§„ 
[ 0 0 7 8 ] 

lidj; 5 Lt#s?nfetw^*S7}7-f/wx 2 i © so m m w en An ffl « s 3 i a tf 

© -a: m % m ml t & t , « w * y h# a is fg ja la * 7n -r *k « # nn An j; ^ t jg f/i ^ <s 
k t % m m w m a* m m * n § » 

[ 0 0 7 9 ] 

EP fill uu O -SI SB IE Inl « SI ti , * t i? - T X S2 inl T? 0 , 5 C B 2 4 it PC ird (c ¥ tT tc PE InJ 
LT^5„ 5 C B 2 4 a . 57 ? fi fH4 /i ft tc -y r y a a * © M « ? ^ - y > h ^ M t 57 ? 40 

t d , m 3 a tf 4 ic Tjk l Tc n w %i s 57 ? t 1 '/ ^ y x 2 1 7? a , « 1? a h s © h t 77 ft k 

ep to j ti§ o t\ ^ y y y h © 57j ir- 1 - k t± x 5fe tc fed 1 ( c ) tc m L 7c - v — Si © m 

ItteftZc H4K^Lft5 C B 2 40«Sltt, W 1) * £E © 03 Jto fC «k -d X \L ± # o 7c 4^ fli 
[ 0 0 8 0 ] 

* W © 0J An j; ^> aji « ^ © g£ m ^ Sffl?4a5MHf4, *<Ol9tfe5„ * I? 0J JDn tu , SB 
( I ) y ^- > t If U — ;I/l«^Sf (± TtfSft^f (iitbtl^o ^ ^ © 03 An (C j; ^> 5 C B 2 4© 

fid ft © S 4b 77 s tf n — ;l/ JS }c Jr.J f 5 C B 2 4©ttB^«ftt5i:i:KJ: t)> tf a — ;Hg 

as c « « ^ ) ^ k 5 c b - si ( i ) m f* jf$ is t?p 57 * s # m t % c t & o , si c i ) y ^ > t tf 

n — ;l/«ft<o«itf:*^JsK"rSo C © IS * ^ tf n — ;1/ ±S BO © — 35 ft © fe C n x ^ ;V ^ — ^Mft 50 
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TtiLticso, m m 14 ft inj ± t % o 

[ 0 0 8 1 ] 

m Hi L ft 4 - ^ y f- ft - 4 ' - $/ t y t£ ft x - ;V ( 5 c b ) ft 7 it m H 14 * W L T ^ § ft 

, X^'yf >^'n#K ffi b b b 14 ( m — ft-fX it WL H 14 * 58 SI "T § C £ t± ft ) it & W ft ^ C 
£ ft £> , t> ft 6 ft # T ft ^ ;U ft O * 7 fc Lttigffl?t5o 
[ 0 0 8 2 ] 

coia * ^ m <d b m it , is * ft it m vi <d m « i* s m v> =f- k , ^s^tv^M 
t , si ffi * g ft ft s ft a m m 7 * - 7 y v ft m t s ft 7 * ^ > ft > h « k Bd l , m n ep 

tc«t9^>^>hSP©eiSl*«W7?lftK:«bTS<tS-er» SS 1* # 7 cD WL M ft £ M L , * <D 
m^tLX, » ffi 14 S *fl 7 <D J» ii 14 («T«)7n-tti) *5Pj»f §, *r M * * A6 ffi # 10 
7 IK 7 ft JM * ft ^ tOTfe^o 
[ 0 0 8 3 ] 

± aB <d m m tt # -f- m -f it , &rc 7km <d%z\\%d- z. tic & ^x , ?j< ii / wft rti © 
/i< ©asn*fti»-r*«t: 5 tc > ^ > ft y h sp 4 <o#7-©eiRi#aB*£fl:S"t!rs e £ k <t o . 

¥ ffi 14 3S $6 ft 7 2 M-i cD ffi 7 © jffi ft * ffifj 0 T S t> © T? <& § „ tft$t?a*?nTtft, ^ v 7 
i f* * l IB © ^ 7 % x. T , =t (O ft 7 <D ffi 7 « fig £ r& f t 2 ft T , W«te©£rt:*3l*iec 

ttoissao, s -3 ft < if l & & e. y ft 7 * 7 ^ m m ~r s t, <d t* & % „ 

[ 0 0 8 4 ] 

^ft^lEltSilt^T't^fre, ± SH © M IB ti ^ W ffi 14 * 7f< t f ^ T © a ^ ? K M FB 20 

EP?, h. HQ © >7 'J Ifn-zHXntt, ^'J;^7i-l/y, ^'Jt7?l/>, -7 
'J7>h7*>, 7° U t? U V , 7 V T XUy , 7° 'J 7 =y y , 7° 'J 7 7 7 x >\ 7° 
7 x > , 7 U ( 7 7 x n U y X ;I/ "7 -f K ) , 7 U (/<57i-Uf* + J'K) * S. 7 
>J T — U > ft 7 to 39 H 14 ia ^ v T fc iS ffl T? # , ^ <D m ic , cn60S^7-«l^fi*'2 OW 
Tf^^ftJ J'7-TUi/7 > t77^7?ti^i§^tfe§„ S ft , *-7>777a. 

- 7 ft 7 co n * 7 ft S ^ ^& -fe- -7 § K * i> 7 ii ill T? # § 0 
[ 0 0 8 5 ] 

* ft , « I? K J7 "T § /I/ 7 X fg S 5t- 7 t L X N ± aB <D 4 > f- )\> - 4 ' ->7/t7i 

- ;I/JJt ^ fe x ^fntlilT^^ G tf U 77>| rr ^ 7 ^ tf u 7 y %. m r h h ^ 7 ^ S/ 

r/iiffi»T, Be tf v y m 7 * f? c??s a ^ v 7 ft 7 # ^ if e> n § 0 30 

[ 0 0 8 6 ] 

* ft , ft? (7 * 0 fiSc t & & M 7 7 > 7 L T , ± 3B CD ig ( I ) 7 7 y J7 ^ K fe , ^7777, 

7 oft, v>ft>, a/^;l/h, M, ffis^ft ;b 7 — 7 ft , ft 7 7 ft , AK^ftft, /k 

ftt ft 7 (D m & # M <D 7 7 > ^ ¥ 17 p. ft § o 
[ 0 0 8 7 ] 

S ft , C©77*7(i, X 7 -y 7 , h 7 > 7 X ^ , )!t7 D 7 -y 7 N ft 7 ft S ^ S 
ft S 7 7 ^ 7 X 5)- ST- Jtfi Hi ft nf f$5„ 
[ 0 0 8 8 ] 

* 5fi IB tc M ft < ^ tl ft 7 ^ fte. ft § til 1714 7 V 7 m 7 cD « ft T V S Lft K ft )ZE ^ ft 

s M 7t CD ft 7 X CD ^ 7 ft 6 7 7 7 - h ft ft 7 X CD * 7 £ ~ft |Wf IS U U ft 7 * M ^ X ffi M X % 40 

ft c £*PX'%K&mm<Dm m ft 7 cd * ^ p, awtiLfttosiK^ss c i: k /in 7 t , 

^7 cd ft; ft m ffi ft § c £ ft t 7 § o 

[ 0 0 8 9 ] 

< l . ffi ffi » ffi ft ft 3b % o > 

«J ft= cd ft± fu. 1 I, if llf$5©f, S * ffj ft ffi rfj H ffi J J X m f H L , « ^ S 

ft ft ft cd x . m m m it t t k <fc a no jb ^ € e: o k < „ 

[ 0 0 9 0 ] 

<2. »i»f!ifi**a!arft«/^o > 

« }fi cd ?iS ffl <d a m ift » 14 cd & H m ft a ft ^ ic, ttf1^1S5i4;t§Lif\ ft 
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[ 0 0 9 1 ] 

< 3 . n & & ft t? & o > 

51«OW«fl:fM»OfS-fi«Tff4, JUS 41 ¥ a? fl£ © £! ft u -fc X t? fig t> ft § * 5 * A W * M 
[ 0 0 9 2 ] 

< 4 . ^mm Ho > 

0 m fc til ft ft © ftf ft * ft ft ft «\ M X. 0* ££ -b > ft fd 43 ^ -fe y ft II , j|5 ^ ±1 T? 

[ * nr m ] 

[ 0 0 9 3 ] 10 

ft qg CD iff S * jBB M £ L T HI 3 Stf I 4 [C /T< L /c I? Si) HI ty »f f/HX 2 

1 * fH iLfti*if)*» w tc m m t z> o 

[ 0 0 9 4 ] 

^HM 1 

$f, 4 > ft ;v - 4 ' - > r y e 7 x - ft 2 4 k ma m m <d n n * en au ft § ft tt> <d m m 
m n en m m m m 3 1 a tf 3 6 t , ft u tr n - ft 2 2 omt^iist^/cfeojifiitsjs 

fflS*3 350=3 4 £ £ f (=■ S L ft „ 
[ 0 0 9 5 ] 

s 1 os* c fw m n ft m m m n m ) 3 ihtb, iSfitF-7?tifr> | jn>i *g 
^fi^ft. as 1 o as & 3 1 © 2 a td , iuiffli^iLtift^y 3 > & k £ j# j$ l « « 20 

3 2 Hfto * <D ffi e S 3 2 h K: ft U if n - ft 2 2 cd « ft pj £ ffl * m L T & CD < L ^ 

S«3 3Si)3 4 * X A >y £ U > ^ K £ 0 L ft „ 
[ 0 0 9 6 ] 

& ic , m 2 (D MM (*7XM) 3 5 ± fc 5 1 o cd fffrj flg m ft W M ffl H S i: L T I T O 

m m 3 6 % & m a k * o t l ft & » i toii3 6 ± tc * - r x n inj ig cm» 

) 3 7*f«Lft, E^llOMStLT, * U tr ^ /I/ T ;V n - )l % M K L , 
^ U If n )V T ;V n — )]/ cD 1 0 S M % 7\< ?f? II M L T , I T O W. * 3 6 ± fc X if > n — h 
ffitlliL, 1 1 0 °C "C 3 0 ft PS m m II L fc o 
[ 0 0 9 7 ] 

tu m «L IS & cd # u if r: ;I/ r ;I/ a — ;!/ , ^e^^M^SLftl, 3 fimgox^^+t- 30 
* BC -Cii L T , S*^T3 6S&i?t>/i„ 
[ 0 0 9 8 ] 

U tf n - ;HJ8 2 2 fF M ffl cd «r x « ± ic I t o * S * hE L , a ^ U tf n — ;I/ US 

2 2 * 1g W ffl m K «fc D ft -M L ft (ff«f«)£«ifiy;f«:«tofco * ft tt , 1 • 0mA/ cm 
\ 5 0mC/cm T'fi'aL-,ln!l/^T— 0. 5 m A / c m \ 1 6mC/cm )i 7t L 

u ) o * CD M * SI RS L , I 1 CSfiO< LlgSffi 3 3 t 3 4 h Hfi D # W fc „ ^ 1 ©Sfi 
fg 2 CD S 4fe £ * X ^ - U- * L T fli 0 ft *3 s Pi S 4M CD 4= ^ y 7° * 4 0 |i m t L f; „ 
[ 0 0 9 9 ] 

SH it ffi ?J< » m £ , 4 > f- j]/ - 4 ' ->7/e7x^;Vi:*l^L, 1 4 0 °C fC T 3 US 
[ffl EL JZ 2 fc o # €> n fc 4 > ;l/ - 4 ' ->'77 1f'7x-;V-ffi(I)§3{#?g$c^ 35 1 cd 40 
S * 3 1 t H 2 cd S «c 3 5 t CD [HI fc ^ *U B tl ^ * f U ffl L T ft A L fc o # 'J if P - >V t IS ( I 
) * > <f 4 > 5=- )]/ - 4 ' 7 / t 7 i t ©gift tf'ffM ? n S t , JK O Wi ?f K 

^ f b -r 5 (Mfefrfctft&teg'fb'rs) # * ^ cd & cd ^ ft ^ «s m z n . is**^hE*nfec: 

[0 1 0 0] 

& K: , a5D-&=b-1±fc2ft©S«t3 1 a tf 3 5 CD iffi JSP * X # * ^ W Jig ^ CD M ih # 3 8 IC 
iotSihLI, ^WtXf »ff;HX 2 1 * 52 Jjg L ft 0 
[0101] 

C CD * 5 K L T S L ft Ifi I? IH 'W »ff/WX2 10iWfflI1Bf?ffliUffl«S3 1 t 3 6 
i: cd ThI /in ^. S '8 J± ^ ft > , ft 7 L T , < f *S3 3 i: 3 4 CD ThI cd ft U Hn-;H 2 50 



(14) 
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2 ©SSf^ifi^;wrxSE©Tfi£t§ £ s i If t 7 US K tt .si ffi fit IB * /7< f & . 
■M ft EP An KioTfiK^ffiTtSS Iffl fN ffl # 10 iHO ?ftfto 

[0 1 0 2] 

m 5 1± , ti?5i)*i»^f/wx2 i © m m m ft ep fin m n m 3 1 t 3 6 t © ?s m „ / w 

# — "7 ft.Bffi.BW.<D 1 0 k H z<DiffiffliS«W«rffiAnLTx •€-©£#©< L it S 3 3 £ 3 
4 fcOfflOffiKfii&aiSLfcJSm** EP llll ffl JI © ^ t ? C S L T i L ft ^ 7 7 "P $ 5 o 

fl] Znr « J± *•» p. » £ £ , ^#a3oofi]3it»I?t5„ H 5 © h SIHc & , ^ ft •=? ft © M 

tc ^ L t , S tti 3 1 £ 3 6 £ © Iffl T? © 5 C B 2 4 fr> 5 ft Z> ^ > ^ > b S|5 © fid [u] ^ Sg ^ i£ 

W fcl ^ "T fa PI * 3d L ft o 
[0 1 0 3] 

WflUiaE^7~8 Vytc»OiJ*ITtt, ffi Si ffi H . EP fiU ffl EE © ±B fin tc fcf L T (S £ A, £ & 

ftLapfr, gt< a^^ffi/ft 5„ ±g fin © m h a m e ^ -e a ft ^ c © s j&e i t? « ep 
to a ee /h $ -r & ft a& a # © fr w *< >s ft # t? , ^ > ^ > h ^ © Bd ft a , ft » k ^ -r * 5 

K 7Q © 4£ Si 5 i£ £ A/ if * ft: f , * © IS * , ffi *ml M © £ ft ^ * ^ t, © ^ x. £ ft § „ 
[0 1 0 4] 

BlftlfiE^9~2 0 VOUIIITS, W fin ft EE © ig fin fc <fe o T , ffiSIii^L<i'>t 
£ „ ft WE 1 1 T? ti x EP fin * EE ^' ft 2> 7v * < a D, Ell fin « EE © # 2 K jcS C T ^ > if V h 315 © 
fid [m] « H ^ Xk S fc i6 , ffi In ^ EP fin ^ Ek © ^ W ^ k: § 1* § t> © h m x. C ft § „ 
[0 1 0 5] 

EP fin m E£ ^ 2 o v * c x. %> mm 1 1 1 t x ffi -St fS fi h EP fin it EE © tg fin «fc § ffi fit © £ 

ft ft* * IB M 1 1 1 T , ^ V ^ > h 215 © BB [r] ft fig III "T 3 46 , ^ > ^ > h SI5 © fid 
[Si 12 ft ^ H ^ ^ T J: -5 K: * < & D ^ tO«S, ffi fix ffi © i£ ft t ^ © i: ^ A % ft 

[0 1 0 6] 

I 6 (is ffi W SO ^ ^ ^ v ? ; W X 2 1 © flitj ffll fS I? EP fiU ffl fg a 3 1 t 3 6 fc © RH K ^ ^ -f 
^ — ^t'TVSt^UCOl OkHz, 1 V / n m © IS IM f& M n % M WL ffj K W fin L T , * © fig 
© < L ^ S 3 3 t 3 4 £ © Tril © « fii ffl * PJ S L fc IS Sfi ^ , B# fc « L T m ^ L fc ^ =y V 

[0 1 0 7] 

1 *5 T n*tf S «( Iffl K ft X L tc A -^y =f- }1- A ' -is T J tT 7 x - >l - SS ( I ) S@ f* 

£ , ;l/-4 ' -s/ T y if 7 x — ;V © & IS # x\ ^> flfi (i ^ SI f^J l t M ^ K L t , 

L ft ( c © £ ^ % iS Jl * U t:° a - ;!/ Jl © » M fi © * * T? » § ° ) a «WH3*nK:«t:S» 

fa f± © ^ ft a & h ft * & o ft o c ft « , s ( i ) -r * > 2 3 # # f± f, 4 > ^ ;i/ - 4 • - 

^7/^7x-;P2 4 y if □ - ;P 2 2 © IS o 1? mi m * ft * ^ ft 26 , 4 > ^ ;V - 
4'->7/t:7i^;V2 4 W f % W. ft © ft Hi tfi # U tf a — ;]/ 2 2©^Btt©^fttco^: 

[0 1 0 8] 

ffi 2 

« ft Ep fin © s& in © ft" ffl fii m % ri si ft yt © k x ^ ^ h ;i/ ic s -5 t m p. ^ -r & ft 46 

tc , ® 1 OS«t3 1 SOFS2(Dlftt3 5 h LT7 7ft*;V>'7ASfti^Wi,\ * © 3 _h 
(C W ® W EP fin ffl ifi ffi £ L T & BjJ ^ * M 6 * § ii m * 11 S if . < il 3 3 fk XS 3 
4 £ fe L ^ ft iMlfi ti ^ fifi M l £ m m K L T , ft I? S!j l^^ff^^s 1 tlnlCiJfl^^^ 
f ^ Rf % ^8 ^ K iM X ^ ^ > ;l/ PJ 31 ffl -fe ;V ^ # S L ft 0 

[0 1 0 9] 

m m m m m ± ic # v e u - ;i/ ^ w o ^ ft sg 1 © s 3 1 £ m 2 © a « 3 5 t © k 
, ^itat ^*jfflLt4-^>f ^-4' 7 y e 7 1 ^ - i (i)igftii^ a a t « 

£ s 7r° U kf P - ;!/ £ Sg ( I ) Y * > £ 4 y =f- )]/ - 4 ' -S/ T 7 If 7 x — ;!/ £ © S3 ffc a s J£ 2 

ft , II © © Si # ft i£ ft ( n ^ 6 ffl ic m. ft ) ^ 82 ft * ft , £3 ^ rt$ fig S ft ft 21 £ fit 
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£ ft ft o 

[01 10] 

CfiDnfftSSfl.yeiftiKX'** h ;p PI j£ ffi -tr ;V CO fffl ffl) tB # 01 in ffi ft RS £ , /UiK-7t^ 
> & ff? *C © 1 0 k H z , 1 V / n m(DVi InimnH^mm^icWiJQ LX , t <D SH O "I ffi SI 54 
ft % UX X ^ £ h ft ?M ; ft L ft i: C 5 » W 7 E m f «fe 5 fc « W co * > \ t 7 ic J; o 1 54!: 1 1 

a- ft ft -y ~y v t % c t ft si ay s ft ft o 

[01 1 1 ] 

it m 2 

2 ic T M S * PS K. it A L ft 4 > ft ;l - 4 ' ->7y tr "7 x r. /I/ - ft ( I ) IS f* 
CO ft to DiC 4 5ftl/-4' ->7;if 7i-;KD»4ttAL> flit (I) * >• * # * % V> 10 

i: in m Mi&. j t>\'<D m sij m w w to m n m t§ k / w # — 9 -9- ft y t& ^ 1£ <o 1 0 kHz©© 

JSJ j& a I? * Rff §! W K & ■fe ft CO nj #J ^ ^ ft IR X ^ h ;P * S L , M 8 tc ft 

t ^ * £ ft o 

[0112] 

is o v^p) 4 o v s t © at ^ % en to ia & © t t 5 m s 2 ft ft x ^ ? h ft ft a ft t 

ft 2 ft T I/-* S Aft KlKX^i' h ;P ft ffi ft * 75 ft tlH Sk ft 0J /Jn H )± O ^' ft t j; o T 7 7 h ft a 
92 gfti ft 6 ft * ft r> ft o Ctlfcft fi(I)>ft72 3 A^fttf , 4-^>7ftV-4' -777 
If 7 x — ;I/ 2 4 £ itf U tf n — jl 2 2 CO M tf ~D £ ^ fl£ JjR $ ft ft V ft J6 , 4 1/ ft A/ - 4 ' - 1/ 

rxif7x — ;i/ 2 4 jsf -r a ia # co ft m at & v \± n — i\/ 2 zoifltto^fcEoft^eft 20 

ft -o ft ^ T £ a i ^ x h ft a «, 

[0113] 

^ flB frlj 3 

* in fc « ic l r ft ait l ft * w a * *a ^ t -r ^ -< x 2 i©w»*WBi*nffl*ffi3 1 

£ 3 6 tC0RB5CfilJx.am^V g ^-tfPfrB&^fcigAU^-yrT^*, < bjgf8ffi3 3 3 4 
fcO|HlO^'Jifn-;HSz 2 * jffi ft a « jjR & Jg I d „ * S iffi ^ 7 X ft ft co T t* M jSL t 
h , SI?V g ^ ft 7 co B# (± 'B»7t^ffi I d s kfthS^ftft EP to ft a S# V g coi^tofcj^C 
TmM^ffii ds ^ tS* ^ ^ ±^*Pft § ^aJ3ft HJ 3^«jW 2 ft ft o * ft, 9iDt§S5fV s £ & 
4 W. 'P S ft T ^ < t , * m. « /S I d s « M ft L T ft < fe co co , iMSI A^ tM PJ S ft ft o 

ip*., im u ft * ^ co ep torn w v 8 icmlt, 93ftiffii?v 8 ^s^ftttift s^cis? 30 
ft ft « j5f£ 8f IS 1 d s it s 0J An * W v g ^ 19 An * ft t ^ < J# ft iM £ 2 ft ft « ?5ft ^ J8 1 d s ^ 

J:t^T^f ^0 ft o 
[01 14] 

m 9 a . swt*f»Tf/ftx2 1 co sij $p i« w en to « n m 3 1 ^ & 3 6 m c , * -< * 

— 5 5E JB Jfi JT^ #c co 1 0 k H z ,a JS ?)5 m % EP to L ft % ft co % fg W v g <OS? t BSffiS I 

ds £ CO mftt ^rft L ft 9 =7 X T? & a „ H 9 C i 5 t , nJto'SI^V„ ^ fg to £ ft T ^ < J0 ft 
t (i , V g ft 0 . 4 ( V ft /x m ) * C x. § ft 5£ T cfe 5 ft < I d s ft ft It CO A £ 5 * ft L j& 
46 5 CO K ft L x I d s ^ « ft ffi ( 0 . 3 m A / p m ) {C ^ b ft ^ , 03 to M W V g ft M ft 
2 ft T < ^ft it & , V g ^0. 4 (V//xm) S T M ft L T t> S ft H ft fB © 6 0 % S IS 
CO I d s * ffi Rp L , V g ft 0 . 1 ( V / /x m ) S JS S T 'M ft L ft fc Z. 5 "C J; -5 -V> < I d „ A s 40 
ft P ft i2 S » L T ft 0 , ia IM S Mt co ft ft ft f£ ft T V* S o 
[0115] 

oco^Vf0jtoco^*coftffl^«^/^^ft^iKX-^^b;l/co M ft tc: S ft ^ T m 6 /j^ fc "T S 

fti6fC, l&tfft2(D»l3 5 t LT77ftA^77i,«l?:lft\ ^-cO« 

k k ^ 0j m * 0j to m * ffi t l t it « « m ft ft a m m * ^ m & , < l m n m 3 3 & 
3 4 * » ft ft o ffi (isi'ii t^itLT, i^issyjftf/wx 2 1 ^ 17 m M % 
* ft a * ^ ft «r ir x ^ ^ > ft aij s >w ft A/ % w m L ft o 

[0116] 

Jii2 t im a £ , is ft ft ® 112 x ^ ^ h ; p jbj £ ffi -t ;i> co rfsij w m # 01 to « « s k , ^ ft 

^ — v 5£ ^ ^ ft CO 1 0 k H z CO ft Jl M « I? ^ 0J to L T , CO M W ft ft P ft P> ^ ^ £ ig to 50 
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f£ # T fi * s * © KB © IS ft ® x ^ ^ h ;V % SB rfj L fc £ d 5 . # U tf n — ;V £ ffi C I ) -r * 

> i: tf o m W ft i& f% b T ^5 3iF. M £ ft s N + H # §5 fg glj A > F ( 2 3 3 7 c m " 1 ) i: % n 

ffiw&j&&LT ^ zumtte z> c Hwrnrnm^y' f (3 1 8 5 cm -1 ) tsfttfiUL 

^ tf M m 2 ft fc o Hi *> , N 1 Ofciti?!^ SiJ»S#^^^<LTV><i:, /r gg {* © 
hie * m ft C H # m M 9b y K © bla IM lt/h?<40, oSittiOJgJ&fcTSfN H # ffi JS 9b M 

> KOlSii^? < ft -3 T O fc a 

[0117] 

d © * % tf h „ SSi*S»^f;Hx 2 l ic w tin ft % n n v g l*t<LT^(tt 
EI^?^§^'J ^n-;H2 2^Sn§tffiSfi l ds © Jg An © M W It , n mfotfmm 

tc ft tE t % « H*e.oi5ft^I»k:fi5StSttj|l^«)»f?K»5 t#ABn, £ fc , o £g 10 
f* tf J£ JiSc 2 ft T £ W IB © /j tf s jt S3 # tfJ&JS^ttT^SttSBJ: 0 fc ^ * U tf n - ;!/ 1^ 2 
2 CD 9 ft it |b0 KtSfeOtilSnSo 
[0118] 

PI 1 1 ( a ) t± , W 1 1 ( b ) tC L fc 5 C B ^ > ^ > h g|5 tf tf P — ft, M. £ ft t ftj *f ft 

gei^^a^^, o ss # t « is {* © m & s ^ ^ * ;r< ft m # © x ^ — ^ e m rftn.vit 

81"Pfc§o 39 K .J: 5 x n SS f* a S3 {* H if "5 5 fc S S C If ft b t# S d £ , fit, 

* n ■=? n © ig ^ k t ^ y # y h ^ep-^atsLg/iMiDi^^^-s^its ffl 

*f ft ffl 9 * o ±1 fT {± , n $i W <D 77 a ffi W IC it ^ T 1 0 k c a 1 / m o 1 S BE S S 

"p*s«ifc*<t>3^-3fc 0 ft- T , « w * s En ira * tl T !/•> * t/^ US iC fcfc , « ^ {* /j^ o jig {* cfc 9 

<S 9& tc t? {£ T Z> t # x. 6 n § o 20 

[0119] 

l ^ l a ^ , ^ > ^ > h 315 1 if p - jvm t <d ffl j?f ft a e ^ ^ # < ^ § t , « £g t o 

ttf * © X * ;P ^ - il> ^ ^ H M ^ L , 0^150° £ D ^ # < % £ £ a fg £ /r §g #: i: 
^ i£ IH m (D x ^ ;U ^ - ^ -r § d t t> 35P o c C ft (± , n*(c<tQtA*ft« >r-l ft IS 
0 * h Tc m -Br K It , n SS f£ ft £> o«IW'\<D&ft&mtti£tiU%> El fc«S«lTV^„ 

[0 1 2 0] 

|2d 1 2 ti, a gg fls *3 J; t>* /r ig (c *3 § tf U — TpI © '- rfri ft a ( ig {* * J$. L T 0^ S 
t£ a - © rfrf i: , * © m © t? P - /PS? © rfri ^ * -T ft ) t , ^ > ^ > h mtf t° a - A/ M 
t4t*H W ftJS0i:©M#*agif|-» T? >J< 46 ^ * Tf fe „ f [■ S fc «fe S <h , « 0g f* T? {4 , 
tfn — frMM&r.'mfk a IZtttttk&e K.1S; £ /o gt2 0° ^ C d 30 

0«k5K:tJp — ;l/JS8IWO — ®fto^^c*^t, tf p - f« © ffl © « ® ^ S ft ft ft s fc 

[0121] 

d ft w b s a m ~e it , w M Pi & 0 © g ft k * o t tf p - fty m rs © ft c ft x ^ jv - 

^dffiftotf*S<*fct5. 8l3li, a ffifclzlstf % i&j&ffiViM £ iSi ffi Jft 4^ S8 fc * 
ft ^> ? ^ 7 s A/ T? S o 113 ( a ) K75t ±5K, ixlf 6tf 1 3 0° 7? S fli £ fc f* , 
N 1 2 ^ P> '. rfri ft a i± 5 ° tC ft 0 , tf P — ft/ ^ © ft # « T7. \C m. & — i£ f %> o d © fc 46 , 

tf p - A/ ii © © ft ^ w « it m ft ft ft n & L ^ * 5i b tc m n & « s «r t? , ^ t& m © « si 

EC ft § 0 fifi /j\ 115 ( b ) (C ,7< "T <fc -5 tC , M A If 0 5 0 ° "c? § 1M a - tc t3u 112 

P> — ffi ft a (4 1 7 ° tc ft 0 n tf P - /l< -363 © |nj ^ © ffl }s tf jz * < , tfP-;l/ffi©fffl©±t®Bi 40 

# tf ffl ft ft ft 3 fc 46 , ft « * M b fc 9 * 'ft fe JH ft ft ft , U £ M © IS tc ft 5 o 
[0122] 

U ± © S si i I- M © IS ^ «r S i: 46 § i: , < W tf 0J *P S ft T i/ 11 ft ^ il ^ © #c 81 T? ti , 

ik © ft * ^ 7T is f*c tf m » tc ^ ft § tf , n * tc £ o t ft * ft ffl *f ft is 0 * t z&rzm&ic 

it, n mWfr h o m\k^<D^ftftm^£~£ t\U Z> t , b tf fc * © o £g (4 , tf P - ;l/ |ffl 

© — ffi ft tf 2 < , ft ta * iE b fc m n n tf s $? t , a *i © ^ * t % d t tf ft tf o fc 

o 

[0 1 2 3] 

± E © 33 Him ,1+ SoSStb * W >K 4X X ^ h ;V © ffl & tf ?> t# 6 ft T fc m M £ — St b , 
i*i ^ ?r 16' o ft § i: , SlfiSi^?f ^ft X 2 l tc fl] /jn ft S « V „ * ft # < Lft^ 50 



JP 2004-221553 A 2004. 8. 5 



ft t * k m m s ft tc # v t? □ — A/ & 2 2 § ss n 3 « sr ffi & 1 d s © ^ to « , eh to is i? v b 

© if /jn fc <£ o T 4 V A }l> - 4 ' -is 7 / If 7 i — /V ( 5 C B ) T> A © EH [r] tf g£ ft b , C 
hCiS^VifJ' h m t k°n-;|/St tf ft ffl *f ft ffl 0 © t!3 to tf\ * ffi W tf 6 a iR fls "\ © 

ff t • rfn \n a © m & % m l , tf a - a ffi © m m 1* % ffi us st « gg tf & fg « ta « n fc g an 

LftCtE**tfi||t5Ci: tf T? # % o 
[0 1 2 4] 
ib « ffiJ 3 

% ffi m 1 fc *3 ^TfflLfc^U tf p — >v j£ ft ft $£ "T fc , Fd 3 Rfl fc it A L fc 4 y 

A A - 4 ' -S/7/t7i-;l/-ai(I)SftS, 4 > A )]/ - 4 ' ->7/t*7i^iKD*K 

H*fllASfi&ti*fllMli:rafiifcLT, # U tf u - A IJ8 4: ffi ( I ) 7 * v * a * & ^ M ffil * 10 

i? g& * ^ ft ff/u^?fpSL, * ffi w 3 fc mi a fc , ffifiu-rsiwfflnai^^^fl:?^*)^^ 

ffl ^ ffi Jg cd §2 it £ m mL L , d © If iS ft cd i'i 1* £ Iffl ^ fc „ Hi 4 fc A a <£ 5 fc m W EP to fc 

<£ £ ^ ft & * ?> ft ft tf -o fc <, ft*, Ml 4 CD ± CD r 5 C B on 1 y J it , M (K ffl # 35 S! 

# 7-f/u x cds jjthK^*^-rai«? t? § (wt, ) 

[0 1 2 5] 

It $g ffj 4 

^ ffi ffl 1 fc *3 T fN SI L fc # U t? p - ;V SI * fp' SI L ft ^ o fc ffi It ^ ffi f[| 1 t m ffi K L T 
, nnf S « ffl 4 y ^ ;P - 4 ' -i/7/ii7i-;V-I(I)ift*a-AL, ;PJHu-;^ 
^ £ ft ^ M itt * W a * ft T- t* > W X % ft « L , * ffi M 3 £ m ffi. fc > EP to "T § ffl M * W 

* £ ft 2 4± ft # e. fa ffi m. <d m fb * so j£ l , c: cd #3 }s f* (D « n 11 * pj@ ^ ft 0 mi 5 ic ,r< -r 20 
<k n fc « 1? rj hn fc <k 12 ft & 6 n ft tf o „ 

[0 1 2 6] 

a ^ ei 5 

* ffi M 1 tcfc - ^TfFl Lf;# U tfn-yH^ffSitiS^LTffl^, SlftPKcftAL 
fc 4 > ^- )V - 4 ' - is 7 / tf "7 x cc ;V - II ( I ) §3 f* % £ A L ft tf o fc JW 9V « * ffi M 1 fc [WI 

it LtsfK*i?aia 5> ff/wxs ft iu ^ ffi m 3 fc iwi ffi fc , i/n t u m m w ^ 

^ ft * •£ ft tf & « m ffi O ^ ft * ffl'l ^ L , C <D #1 jg ft CD a? « tt * 31 ^ fc 0 HA 1 6 fc t <fe 
•5 fc I? EP to fc J; Z> M fb (± *c 5) ft ft tf u fc o ft *3 „ ffiRcD r redPPy J , r )I jn L fc U 
tf p - ;HM J * f ( % j£E <D tt « M 6 |HI fig o ) o 

[0127] 30 
J:b fflj 6 

^ ffi fw i fc *3 t ft as l fc sj? v ^ ti - ?v m % ft mmm it i< r m ^ , m a +k PpI fc t± a l fc 

4 > ^ )V - 4 ' -7 7 / If 7 x c;Ail(I)g)ft$ 4 -^>f /f-4 ' -77/If 7x- ;U 
©*KS*»A5fl(4*IMl fc ffi fc L T Jl <K ig W ?il * ^ » 7- -r ^ X * ft S L , * ffi 

m 3 tmmic, ep to -r s m » « £ ft * ft tf ?> « at ffi & <d ^ ft * w s l , <i cd«s)s#: 

cd jf 'ffl: £ H ^ fc o B l 7i;^tJ;5 fc « J? EU to fc a S2 ft fi 7^ p> ft ft tf -o fc o 

[0 1 2 8] 

± id cd it 12 m 3 ~ 6 fc * ffi M 3 fc cd ib *5 tf 6 , M cd EP to fc * 5 * W a ^ *^ Tf 7- A -1- 

X cd « m 'ffi cd £ ffl fc tt , * U tf P - ;l/ fig cd « ffl 14 tf A fi W ft fS WO * fc L T 43 0 , * cd « 
fl'ffi fc 4 --^ > A 4 ' -77 7 eAx-;l/-i(I)l3<t^I^ LTl/AcI t AASAo 40 

[0 1 2 9] 
A ffi ffl 4 

'A ffi M 1 fc m ffi fc ft m L fc ^ U tf P - A - ffi ( I ) - 5 C B |§ f* fc *f L T , ffi ffl fc A ir o 
T,SiHKS5?*ffliyt5iJijM (1 0 kHz, 1 0 0 V % 1 R$ W ) * ffi L fc J&t ^ « , m IM 
m 1 fc m ffi fc L T . ffl SSSI^)? A 7 X 2 1 B * ft » L fc o C CD Iff Sfi ffl ffl CD '« W EP to 

* fx 5 ^ IW 1 0 A Jx h tb ft « A A t? § „ 

[0 1 3 0] 

o cd iff 5a a % f? -3 fc ffl w a a *a a t a n -f x 2 1 Bow»«yiisrtoM*S3 1 & # 3 6 

fc to X. a ffl ffi V g 5^n*At«C«l)U2tTtA, < L JT$ ffl ffi 3 3 fc 3 4 fc © RB © # 'J 

tf p — a n 2 2 * ffi ft a -« ffi is i d s % a ffi 7 x n i± © a -e m /£ -r a fc , tsv g 50 



JP 2004-221553 A 2004. 8. 5 



& * -7 cd m tc it m m ® & i ds a a ^ fr\ en -r s « # v 8 © ±9 au icectfi jss m & i Hs 
a?«sfiatfitaLr^< t, © © , m m m & & m m s ft ft „ 

[0131] 

HI 8 « , ±SdO«ViiS&^M^-7-'r/^^X2 1 B©fta»*W9lJtoffl*S3 1 £3 6t© 
H (C / W # - -5 JE JT$ 7T$ W © 1 0 k H z <D ,a 3 K fg ft * m tu L ft Wt # © % fg I? <D 7v * 2 
V g £ * WL fflf I j s tOPII?75l"^77T^5 0 
[0 l 3 2] 

± 3d © m m ttmit. * ss m i ft «t t>* 3 ?«**nfe*af^ffl«>is»«>isiRi%t>os smj it m 

* ft s ©ASJSftt, * SS M l ft cfc a' 3 cd Jg f7 t A * < V4 * r> 10 

ti^„ c © j: 5 ic ,a /a m m n en su k & % m iitiot, « # 3i m ^ ft 7 f >i 7 x # ,y< 

[0 1 3 3] 

ph e. ^ tc -r s ft 46 k , s 1 ©a«3 istfS2oss3 5tLT7>wu;^>^iai§ 

ffl W J tOSS±K:ll!!l«r«l?SIfiUM««fc L T m m W IB ftg fr e> * § }g PJ3 m S * fe L tt , < L 

m m m 3 3 & t>* 3 4 5 m tt ft ^ m a * 1 tmafcLt, «i?iss»?f;ux2 1 
b tMi:i*H?R*wrs)ie!RiRx^^ h ;v sn s w -t >v % ft- m l ft 0 

[0 1 3 4] 

01 9 tt , ijfj 50= a ffl © a m }& n n W iu <d dq f tfci^^iiixx^^ h ;v »J ^ m -fe ;v © * 20 

^ © X ^ ^ h;H'S5„ tu ^ fl ffl Iff J3 M * I? GJ /m O Iff ti , 0 1 9 ( a ) K yjk z n s 
* 5 , # U t? d - ;l/ t SB ( I ) * > t ^ o f| W * fig L T 3iE JU t ft S N " H # US ffi 
^ y F ( 2 3 3 7 cm" 1 ) f± M ^ 0 * ft IC jtf L , M £L ffl W ]ff JgJ Jft « I? W iff <D & iC tt , 
Hi 9 ( b ) tiSnSA^, ^Utfn — ;Uta4(I)-r^->'i:^o4§#:«rJ^hKLTt , 'S 

i5E a ft s n - h # ne m m * > k (2337cm - 1 ) ^s^igt-si^nfto * , 

«8tf:*^J!RUT^SBF.»i:a:aCH#*SSijK|/OH (3 1 8 5 cm" 1 ) {* K £ A, H W 

pi * n ft fro fc o 

[0 1 3 5] 

HI ± , ^^W^^fillOJgflBAtf** M tc S -5' T HJd L fc fr , *«9Jtt<:n6(0 M k: M 
^ 5 ft % fe CD T* (i ft < , 5£ © ± B * M S2 L ft 1/^ ffi H r- Ji 15 £ M TiJ f| t & § d t 5" 30 
•5 S T? ft f o 

[ m m ± © ?ij w nj it ] 

[0 1 3 6] 

«'J, P ^ v 5 U IPS ft H 2 S ^ * ft fS 7 -r ^ Y X ^ v If ffl fr nj i| -p 0 . ^ * © V ^ 

u^-^xo*? A^tyD-YTCcD*? ^t, ra — cd « » h m m t? f h si bt ti t? & a «, 
[ nrf <d is m ft m m ] 

[0 1 3 7] 

[ m i ] *ftm(Dmm<Dj&m i \c m -3 < ai m r± ^ v ? m ? ^ /T< -r 2 o © x -r ^ ^ > y is ^ ^ 

- K M 7< L fc ffi W Ilffe5„ 40 

[02] m m n ft ? * ? © x -y ^ > ^ a ti§ fr ^ ti t & m m cd - m 
pfl "T s ft o lit m m ft i« ns m aa?*s, 

[03] * ^ BjJ CD * fifg CD fig 2 fC a -3 < « W 5iJ * ^ 5> 7- f* ^ W X 2 1 ^gtlfiltffi^ ( 

a) £ , < bJT$mfficD7M0 (b) 7-$>^ 0 

[0 4] |WJ , tflj»Si»ff/W X 2 1 ^/nt MWS^fffiS («^0) ?$5. 

[05] * PI! cd gi m m 1 tc J: § '8 W 5% ^ M ft ?f^WX2 1 fc ft tt § , 3* « 11=. t flJ fin * 

ft. t <Dmi&%7n-r ? ^? y ~e & & 0 

[06] IWJ , n W 5» ^ M 5j v 7 -rtt ^ 7 X 2 1 <D ^ * 14 fr\ *W<D9i/rafccfcoT^alHlngT$> 
[07] * cd ^ «a M 2 tt «fc S « I? * 7 t 1 '/^ 7 X 2 1 i: |W| D f^) K « 4%' T S !K 1W 50 



(19) 



JP 2004-221553 A 2004. 8. 5 



[88] 

h ;l T? £> 
[ 0 9 ] 

im i o 

[ 0 1 1 



<E> o 



rTrti 



] 

] M 

14) 



Hi! O it ifig ffl 2 § I <K »HKX^^ 

m © si w 3 <fe § m n m %. m ft -? 
m t en ha l « w cd & s tosiii: 

. f#iS"?^?f'WX2 l |Wf 



f/WX 2 1 (cJsltS, < L ff^ It 1p1 fc 
If , o IS {* R OF /r fls © X * ;V sp - ( 



[012 



;l/ ±1 Iffl © 

[HI 3 

* -r # 

[0 1 4 

^ 7 -r 

[0 1 5 

1£ * 7 *7 

[016 

\% 7k t 



[017 

% % 7jk T 

[018 

fis Sit n 

[019 

mm <r> 

[013 

• . - )j*^| 

•• ;!/ 7 



] ink ft if m m ^ 7 f 1 ' ^ 7 x 

- S ft a tffljfftie t CD ffi 1£ 

7- * f* ;i/ t? & « o 

] it « 09 3 cd sn « w $i in 

^ 7 ~7 "V $> % o 

] it $3? 0!l 4 CD H <H * If $J * S 7> 

^* 7 7 1? i § o 

] it « «5o» <h nwm&mft 

?77T'*S. 

] it 43 «6 0i <tt « If 3& m s 7> 

^ 7 7 t* S 5 o 

] * 58 ffl © * M W 4 tc J; 3 * If 

s * a? t en *p l fc it Vii cd <js 



2 1 IC J5 
2 1 £C $5 



fJS, o SS f* Sc ;r §5 f* tc $3 § fcf n - 

•7 77 7? $> § „ 



7 7" ^ 7 x tc e 5 , en au m if t « m * s t o 



^f'/wxfctew-s, nu /in * if t m m ffi js t © 



T 7* ^ 4 X 43 It § , to If t ii ijR SB JiE t CO 



?f;WXC*Jt5, RJ /JP * If t * « IS t cd 



® « 

? t CO 

2 1 B £ 

Vk K is ^ 



3 
4 
6 
1 

2 
2 
3 
3 
3 
3 
3 



4 
1 
4 
1 

2 
5 
6 
8 



4 



[f^?f^W x 

cd, mmnmmm-w^ ftihnom 

8 ] 

m 14 Ti- t -m 7- , 2 - ±t & j£ % fj l, w * tt * b ? m m ft ? , 
x n <fe m << * > . 

^ H ft ^ a fls 7 * — ^ > 

If J» * S! Ti- 7 -r ^ 7 X , 2 2- 
- ^ > 5^ ;t> - 4 ' - 5/ 7 X k? 7 x 
1 «Si (fH!jfflf«^niI/jPffl* 

il ( m it V n y m ) , 3 3 



I^itl*771?fe5„ 



8 - f f 



# U tf n 



2 (D « « (if^Xiifi) , 

TOfl ( 5 1 -D (O MM ffi W 

it fix 4 i ••• fiiij tpmif ep apffl fi 



, 3 4 — 
U 4 2 



§ ;!/ 7 X iU S 7> 7 , 
2 3 - 

^ s js pi i+j < l ib -m m , 



1) , 3 7 -^^^-/XffilnjI, 

-■ « fg 11 iij s « m £ , 4 3 •■•miJKff 



JP 2004-221553 A 2004. 8. 5 



[HI] 



* « w <r> mm <r> m m i ic £ -3 < m mtii#*m* & * 

2 o co ;a W */ -7~ >' -y % ff? — K 



[12] 

*«wo*t so us i k it -'j < mifctt # -f- # -f - <a 

x -i -y -7- >' if « flB # # H-t" 5 TBS Fi « - 



( a ) «|.'7;f)i: ;fi^; c l ; 




m 
i 

fa 

o 



3 <feJR f^ 

2 ?ft * =fr-r a a? am km 




(' b ; fa^ i sunn* 



( c ; # iriU'iin 




8 Tcoisft;}! 



( b ) 



3 



7 + 



2 




[13] 



[ El 4 ] 



( a ) 



24 1 >-*■/ '1' t" 7:.-^;/(5Cl)) 




4i «•*; 



21 **i.S*Jfl?H»T-7*ft*^ 



30 02 CO &\k 

37 o*yV-7J*RE|fiJ|fi 

38 #JhW 
32 J&gfcjg 



3 5 $20 AMR 



- 



>1 Wt9f-%l*ft-f-f'n'<tZ 




36 I TO {Mm S# FT All ffl ffi ) 

37 *t& v .-7^naifrjK 

24 4-** yfA-4' 7==*(5CB5 
23 Si (I) Ws 



•A2 



31 JKicosSi 



22 *■ !f C" r-.v 



(b) 



34 — □ 



AW43 Stiff! 



JP 2004-221553 A 2004. 8. 5 



[05] 

*§gw >t> % mm i k ..l & m if. $ * ® # 4 * k & n z> , 

$ « tt > fl^nS* £ 51 tft £: Tjt i- if 7 7 



1 



3C frl flty « IT- E I ZJH ffi 9 N ( I TO Hg) 
( u A 




24 gcbc*" a:: 



1000 r 
900 i 
800 
700 
= 600 
500 
400 
300 
200 



1 n 
< x xe 



0 



w 



20 30 

PPAimjs (v) 



m 



[16] 

w <n mmm 1 vc x 5 * w 31 -r ✓< * « ^stt ^ . 
m, # « 1 w m i -> -c wtm ~*s Sb -e *> s n > * / / 7 :7 



-?4 



400 



Hi 



-R 



-3 



0000 



10kHz 



— 



OOOO 



QOOC 



— ^ 



OOOO 



-< >! 



mm 



-mm 



[17] 



nnr 

I— T 

-R 

1J_ 



-3 



lOkH 
f II A 



*7 



1 



1 .7 
l.b 
Bf- 1.3 
i+i 1-1 

fej J. a 

J.b 



1 



ffi^M?l 



^6 7-!7}jAH*-(eV) 



« ^T72 



i 



C.E 




? 3 -1 



0.6 




2 5 4 



[08] 



gc M 2 .1 a Jg fiU R (s * ^ ? I- a zW£/THr A 0> "J" © 4x * : 7 V A> 



1 .B 
1 S 

1 .2 

0.4 
0.2 
0 



1 5 



2.5 



3E 



[09] 



H J€ M 3 K i. % S 5V- * 31 ^ ?' s '< 4 x ic & it 5 , < L « HQ ^ ftfE ft 5 

s i>iE ?e m t w m l fc m w ^ » s t <r> m m 



a 
a. 



3.5 x10" 
3.0x10" 
2.5 x10 
2. 0 x 10" 
1.5x10" 
1.0 x 10" 
0. 5 x10" 



0 



* e " (if 

5 



8/ 
a * 

0. 3jUA/«'m 



0.0 0 2 0.4 0.6 0.8 I.O 

V g CV/^m) 



(22) 



JP 2004-221553 A 2004. 8. 



[ m 1 0 ] 



W U * '< ? S .'V m £ m -r ;u ir # (15 . Jfc ?i Jt f: EP Al I L fc 



4> 



0.25 
0. 20 
0. 15 
0. 10 

0. 05 



(3lSf5::.m~ ) 



(2337<:nf ) 



-0 



0.0 



0.5 

Vg (V/ // 111) 



1.0 



[011] 



7, -» 



'J 



7i « ^ ;f /> *r — > , n C B 



S --f .X iZ *5 2) , o gj J. t£ 



( a ) 



15 



-4 10 



* 5 



ft 



20 




60 80 100 120 140 160 

WAN* J* 9 (*) 




[012] [014] 

4< >; t c u- /> «i -e <;o eu- ^ m m » — m £ > , te *r a fit e * « # **** « & ^ 




[11 3] 



A % til W m ( b ) 4' * 1~ 5> T- ? ' >U 



[015] 



flt ft CD l-p Jp k: ± S , J-tfe #J 4ia5K iH S $bHk%l ^/ -f * ct; 



(a) 



9 -130° , 




( b) 



5CB-Ag 



8 -50" , u -1"° 




0. 0003 




JP 2004-221553 A 2004. 8. 5 



[016] 



it Us #J 5 »c J; 5 & f£I S#^b^r5!! -7' - Y * <o 



[018] 



*SM4l: '<> W. R ®) % M ft -f 7' ✓ < * 5b* 6 , 
teflfc S Jt d E= P AH I L ft. 'Hi <o £ i co Hti 



redPPy only 



0 0003 



0 0002 



^ 0 0001 



0.0 0.2 0.4 0.6 0.8 1.0 

Vg (V/Vm) 





3. 


5 x 10 


■e. 






3. 


a x 10 


■E 




'a 


r> 


0x10 


£ 














(A/ 


2. 


0x10 


•e 


9 


eft 
-a 
i — i 


1. 


5x10 








1. 


0x10 


■c 






0. 


5x10 


b 





[017] 



t If co ep ,'JU i l J. £>s tt ffl 6 rC J, 5 A£ fly m If 4* * M : 



' <! -f 7< CO 



* • 



2. 5*A 



1 



0 



9 8 0 o 0 o-O a "A 0 . 0 Q 0 o- 



0. 0 0. 2 0. 1 0. 6 0. 8 
Vg (V///m) 



1. 0 



redPPy 5CB 



0. 0003 - 



0. 0002 - 



0. U00I 



[J jf'...^T.v:. . ^ a <; O C :j ■:■ C ~ 7 « n 

O.O 0.2 0.4 0 6 0.3 1 0 



Vg (V/urn) 



[119] 

M Hx * -i ;> h >u 3| £ ffi -ir ;u co , h j & m m ifif H * # >Jll ro hu t£ ! ' *i it 5 



(a) i}J 'J'.I If J 



^1 

1+i 



0.IW5 

24SQ 




I cm ' 



( b ) hi An ft 



1.015 
1.013 - 
1.011 - 
1 009 - 
i oar 
i.ans 
1.O03 • 
1.001 - 



A '\ 

\ J \ ^ 



Hi ft (cm" 1 ) 



(24) 



JP 2004-221553 A 2004. 8. 5 



• 7 b*l/h • ^\f;l/7Y y*^>a h77-fe6 1 • V~—< f>&— ^>"3 ^ ( 

3 — U\y/1) y — ,X A"^ — ^ n — 1*1 



DOCUMENT-IDENTIFIER: JP 2004221553 A 



DOCUMENT- 
IDENTIFIER: 

TITLE: 



PUBN-DATE: 



JP02004221553A 
JP 2004221553 A 



FUNCTIONAL 
MOLECULAR ELEMENT 
AND FUNCTIONAL 
MOLECULAR DEVICE 

August 5, 2004 



INVENTOR-INFORMATION: 



NAME COl 

MATSUI, ERIKO N/A 
HARNACK, OLIVER N/A 
MATSUZAWA, NOBUYUKI N/A 
YASUDA, AKIO N/A 



COUNTRY 

N/A 
N/A 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

SONY CORP N/A 



APPL-NO: JP20034 18815 
APPL-DATE: December 17, 2003 



file:///CI/Documents%20and%20Settings^ (1 of 3)08/16/2010 7:00:47 PM 



DOCUMENT-IDENTIFIER: JP 2004221553 A 



PRIORITY-DATA: 2002373973 (December 25, 

2002) 

INT-CL (IPC): H01L051/00 , B82B001/00 

ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a functional 
molecular element whose function is controlled by an 
electric field based on a new principle. 

SOLUTION: To a linear or filmy standard molecule 2 
having a conjugated system and displaying electrical 
conductivity, a Lewis base molecule 14 having a positive 
dielectric constant anisotropy or having a dipole moment 
in a transverse direction of the molecule is arranged in 
the shape of a pendant through the aid of a metal ion 3 
functional as a Lewis acid, thus forming a functional 
molecular element 1 that demonstrates its function while 
a conformation changes due to application of an electric 
field. The conductive standard molecule 2 and the Lewis 
base molecule 14 form the metal ion 3 and complex 6. 
For example, if the electric field is applied in a direction 
orthogonal to the paper as shown in figure (b), the Lewis 
base molecule 14 performs an oscillating motion of 90o 
with the vertical direction of the paper as an axis. 
Further, if the electric field is applied in a vertical 
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direction of the paper as shown in figure (c), it performs 
a seesaw movement with a direction orthogonal to the 
paper as an axis, switching the electric conductivity of 
the conductive standard molecule 2. 
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